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February  4,  1873. 

T.  HAWKSLEY,  President, 

in  the  Chair.  g^ 

No.  1,365.— "The  Kelative  Advantages  of  the  5  Ft.  6  In.  Gc»tt^o 
and  of  the  M^tre  Oange  for  the  State  Eailways  of  India,  and 
particularly  for  those  of  the  Punj&b."  By  William  Thomas 
Thornton,  C.B.,  Secretary  of  the  Public  Works  Department, 
India  Office.* 

The  one  solitary  reason  of  the  Indian  Ctovemment  for  adopting  a 
narrow  gauge  was  belief  in  its  superior  economy.  The  first  thing, 
therefore,  is  to  determine  whether  this  economy  is  real  or  imaginary; 
for,  although  it  might  be  real  without  serving  as  sufficient  justi- 
fication for  the  course  taken,  still,  unless  it  be  real,  that  course 
remains  without  any  justification  at  alL 


*  The  discuflflioQ  upoti  this  Fkiper  extended  over  portionB  of  seyen  eyenings,  but 
an  abstract  of  the  whole  is  giyen  oonsecntiyely. 

Editorial  Notb. — It  is  considered  desirable  specially  to  draw  attention  to 
some  material  corrections  which  haye  been  made  by  the  Author  and  the  speakers 
subsequently  to  the  reading  and  discussion  of  this  Paper.  During  the  discussion 
the  arguments  of  seyeral  of  the  speakers  wore  principally  addressed  to  the  state- 
ment contained  in  the  following  paragraph  of  the  Paper : — 

^'Now  the  programme  of  the  Indian  Goyemment  for  State  railways  con- 
templated the  construction  in  all  of  about  10,000  miles  of  such  lines.  By  making 
them,  therefore,  on  the  m^tre  gauge,  instead  of  on  the  standard  gauge,  Goyern- 
ment  might  confidently  reckon  on  a  saying  of  yery  little,  if  at  all,  less  than  ten 
millions  sterling.  It  had,  as  was  at  the  outset  admitted,  but  one  solitary  reason 
for  its  choice  between  the  two  gauges ;  but  that  reason  was  of  the  yast  pecimiary 
weight  just  mentioned,  and  will  surely  henceforth  be  admitted  to  be  sufficient, 
unless  it  can  be  shown  to  be  counterbalanced  by  other  considerations."  * 

On  the  7th  of  May,  1873,  a  foot-note  was  added  to  the  discussion  by  the  Author, 
in  which  he  says :~ 

''I  am  sorry  to  find  myself  on  further  inquiry,  obliged  to  admit  that  this  was 
a  considerable  oyer-statement  The  Indian  Goyemment  did  certainly  in  March, 
1869,  represent  to  the  Secretary  of  State  that  about  10,000  miles  were  then  want- 
ing, in  addition  to  the  5,000  miles  already  constructed  or  in  process  of  con- 
atmction,  to  proyide  India  with  a  complete  network  of  railways,  but  of  those 
10,000  miles,  not  more  than  3,000  haye  as  yet  been  actually  marked  out — 
W.  T.  T."* 

•  Yidt  poat,  p.  S.  »  Vidt  post.  p.  341. 
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Now  that,  casteria  panbua^  a  narrow-gauge  railway  must  be  cheaper 
than  a  broad-gauge  railway,  would,  as  an  abstract  proposition,  seem 
to  be  also  a  self-evident  one.  It  may  indeed  be  objected,  as  it  has 
been  by  a  high  authority,  that  the  elements  which  determine 
the  cost  of  a  railway  are  the  size  and  the  weight  of  the  vehicles 
to  be  used  upon  it,  and  that  it  is  equally  possible  with  the  same 
gauge  to  use  either  broad  or  narrow,  heavy  or  light  vehicles; 
and  doubtless  it  would  be  possible,  by  famishing  a  narrow-gauge 
line  with  heavy  rails  and  other  constituents,  and  with  broad 
vehicles,  to  cause  the  cost  to  exceed  that  of  a  broad  gauge  with 
light  rails  and  narrow  vehicles.  Practically,  however,  the  broad 
gauge  is  never  adopted  except  when  broad,  heavy  vehicles,  nor 
the  narrow  gauge,  except  when  comparatively  narrow  and  light 
vehicles,  are  intended  to  be  used;  and  in  any  comparison  of 
the  two  gauges  this  intention  may  always  fairly  be  assumed. 
But  on  this  assumption  certain  economies,  more  or  less  im- 
portant, will  be  facilitated  by  the  adoption  of  a  narrow-gauge 
line. 

There  will  be  savings : — 

1.  In  land,  represented  by  a  slip  of  the  width  of  the  difference 

between  the  two  gauges,  and  of  the  length  of  the  line  of 
railway. 

2.  In   earthwork,  to  an  extent  varying  with  the  depth  of  the 

cuttings  and  the  height  of  the  embankments. 
8.  In  the  longitudinal  and  cross  girders  of  bridgework,  and  also 
in  the  timber  or  iron  covering  of  the  same. 

4.  In  sleepers. 

5.  In  ballast. 

Supposing  the  gauges  compared,  to  be  those  of  3  ft.  6  in.  and 
5  ft.  6  in.,  and  the  weight  of  the  rails  to  be  the  same  in  both,  the 
difference  of  cost  on  these  five  items  in  favour  of  the  narrower  gauge 
is,  by  Mr.  Hawkshaw,  estimated  as  follows : — 

£ 

Land 10  per  mile. 

Earthwork .     100      „ 

Bridgework 50       „ 

Sleepers,  and  ballast 200      „ 

Total £360      „ 

By  Mr.  Fowler,  who  omits  to  take  land  into  account,  the  other 
savings  are  calculated  as  follows : — 
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£ 

Earthwork 87  per  mile. 

Bridgework 83       „ 

«  Sleepers,  ballast,  and  laying      .     .     .     503      „ 

£623      ., 
Or,  with  addition  for  land  of     ...      10 

Total £633       „ 

£ 

Taking  the  mean  between  these  totals,  namely 497 

And  adding,  as  Mr.  Fowler  does,  for  diminished  cost  of 

engineering  and  agency 87 

And,  as  Mr.  Hawkshaw  docs,  for  saving  in  maintenance  and 
renewal  of  permanent  way,  at  £10  per  mile,  capitalized  at 
20  years' porchase 200 

There  is  a  fresh  total  of £784 

which  may  be  fairly  claimed  as  representing  (according  to  the 
average  of  the  judgments  of  these  authorities),  the  superior 
cheapness  of  an  Indian  railway  of  3  ft.  6  in.  gauge  over  one  of 
6  ft.  6  in.  gauge.  Mr.  Hawkshaw,  indeed,  considers  that  a  further 
saving  of  £200  a  mile  should  be  allowed  as  obtainable  by  the  use 
of  sharper  curves ;  and,  as  among  the  State  railways  contemplated 
there  are  some,  like  the  Carwar-Hooblee,  Khundwa-Indore,  and 
Lahore-P«3hawur  lines,  traversing  exceedingly  hilly  and  even 
mountainous  tracts,  the  allowance  does  not  seem  too  great,  and, 
being  added  to  the  sum  of  the  previously  mentioned  items,  would 
bring  up  the  total  to  £984  a  mile. 

Another  saving  of  £200  a  mile  is  conceded  by  Mr.  Hawkshaw, 
under  the  head  of  locomotives ;  but  as,  although  including  this  in 
his  estimate,  he  shows  apparently  conclusive  reasons  why  it  ought 
not  to  be  included,  it  will  here  bo  disregarded,  nor  will  the 
comparative  trifle  of  £12  per  mile,  allowed  by  Mr.  Fowler  on  the 
same  account,  be  taken  credit  for. 

After  all  reasonable  deductions  then,  the  saving  obtainable  by 
the  adoption  of  a  3  ft.  6  in.  gauge  is,  according  to  the  verdict  of 
by  no  means  over-favourable  judges,  at  least  £784,  if  not  £984 
per  mile.  But  the  gauge  actually  selected  by  the  Indian  Govern- 
ment is  one  of  3  ft.  3  in.,  or  the  so-called  m^tre  gauge ;  and  as, 
according  to  Mr.  Fowler,  a  reduction  of  the  gauge  from  3  ft.  6  in. 
to  2  ft.  9  in.  would,  in  India,  make  a  difference  in  cost  of  £110  per 
mi^e,  a  reduction  to  3  ft.  3  in.  would,  rateably,  reduce  the  cost  by 
nearly  £37  per  mile,  thereby  raising  the  total  saving  to  £821  per 
mile,  or  to  £1,021  per  mile,  according  as  the  economy  possibly 
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referable  to  sharper  curves  be,  or  be  not,  taken  into  account. 
Perhaps  the  direst  plan  will  be  to  split  the  difference,  and  to 
assume  that,  as  a  general  rule,  a  railway  in  India  on  the  metre 
gauge  would  be  cheaper  than  an  equally  substantial  line  8n  a 
5  ft.  6  in.  gauge  by  £921,  or,  in  numbers  rounded  by  the  addition 
of  the  capitalized  value  of  a  further  saving  on  annual  repairs, 
by  £1,000  per  mile. 

Now  the  programme  of  the  Indian  Government  for  State  rail- 
ways contemplated  the  construction  in  all  of  about  1 0,000  miles  of 
such  lines.  By  making  them,  therefore,  on  the  m6tre  gauge,  instead 
of  on  the  standard  gauge,  Gbvemment  might  confidently  reckon  on 
a  saving  of  very  little,  if  at  all,  less  than  ten  millions  sterling.  It 
had,  as  was  at  the  outset  admitted,  but  one  solitary  reason  for  its 
choice  between  the  two  gauges ;  but  that  reason  was  of  the  vast 
pecuniary  weight  just  mentioned,  and  will  surely  henceforth  be 
admitted  to  be  suj£cient,  unless  it  can  be  shown  to  be  counter- 
balanced by  other  considerations. 

It  will  scarcely  be  argued  that  the  transport  of  the  utmost 
amount  of  traffic  to  be  expected  on  any  of  the  contemplated  lines 
would  be  beyond  the  capacity  of  the  mdtro  gauge.  On  the  con- 
trary, there  are,  probably,  few  who  will  not  admit  that,  if  railway 
construction  in  India  were  now  being  for  the  first  time  introduced, 
it  might  be  wiser  to  have  all,  even  of  the  existing  lines,  that  is 
to  say,  all  those  of  the  guaranteed  companies,  either  on  the  metro 
gauge,  or,  at  any  rate,  on  some  gauge  a  good  deal  narrower  than 
the  present  Indian  standard — say,  for  example,  on  one  of  3  ft.  G  in. 
If  the  traffic  on  the  existing  guaranteed  lines  were  anything  like 
what  it  was  originally  expected  to  be — were  of  anything  like  the 
amount  for  which  the  lines  wore  designed,  and  on  wtich  the  original 
shareholders  fondly  reckoned— -they  would  surely  bo  yielding  much 
more  nearly  10  per  cent,  than  6  per  cent,  on  their  cost.  What  they 
are  on  an  average  really  yielding  is,  however,  less  than  3  per  cent ; 
whence  it  may  be  safely  inferred  that  their  present  traffic  is  cer- 
tainly not  three-fifths,  and  is  most  probably  not  three-tenths,  of 
what,  with  their  actual  standard  gauge,  they  could  carry ;  nor, 
therefore,  more,  if  indeed  nearly  so  much,  as  they  could  carry,  if 
their  gauge  were  less  by  two-fifths  than  the  standard  gauge.  But, 
if  this  narrower  gauge  would  suffice  for  the  traffic  of  the  existing 
guaranteed  lines,  of  course  it  would  be  more  than  sufficient  for  that 
of  the  projected  State  lines,  which,  in  a  commercial  sense,  are  so 
much  less  promising. 

A  narrow  gauge  being  then  plainly  sufficient  for  the  State  lines, 
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regarded  by  themselveB  separately,  and  without  reference  to  any 
larger  system  with  which  they  might  be  connected,  the  only 
objection  to  the  adoption  of  such  a  gauge  is  that  of  the  die- 
advantages  of  break  of  gauge.  The  extreme  gravity  of  those 
disadvantages  need  not  as  yet  be  questioned.  For  the  present,  and 
for  the  sake  of  argument,  they  may  be  admitted  to  the  fullest 
extent  that  any  one  may  desire ;  for,  in  regard  to  the  immediate 
issue,  there  is  no  place  for  any  argument  arising  out  of  them. 

The  position  of  the  Indian  Government,  when  first  conceiving 
its  State  railway  policy,  may  be  sufficiently  understood  from  what 
the  position  is  now:  to  wit,  as  follows.  On  about  £90,000,000 
sterling,  expended  by  railway  companies  on  about  6,000  miles  of 
open  railway,  it  guarantees  interest  to  the  extent  of  £4,500,000 
per  annum ;  while  the  net  earnings  of  all  the  guaranteed  lines, 
in  the  last  year  for  which  returns  have  been  received,  were 
somewhat  less  than  £2,840,000  ;  leaving  £1,660,000  for  the  Indian 
tax-payer  to  make  up.  On  the  reasonable  supposition  that  the 
rates  and  fares  of  the  guaranteed  railways  are  fixed  with  a  view  to 
the  production  of  the  largest  possible  revenue,  their  gross  earnings 
may  be  regarded  as  representing  what  the  people  of  India,  for 
whose  benefit  the  railways  were  made,  are  willing  to  pay  for 
such  benefits;  in  other  words,  what,  in  their  opinion,  these 
benefits  are  worth.  By  being  made  to  pay  for  the  said  benefits 
£1,660,000  over  and  above  the  amount  represented  by  the  gross 
earnings,  they  are  plainly  paying  £1,660,000  more  than  the  persons 
who  use  the  railways,  and  who  ought  to  bo  tolerably  good  judges  of 
that  particular  point,  do  believe  the  said  benefits  to  bo  worth. 

Whether  the  Indian  Government  was  warranted  in  forcing 
railway  blessings  on  its  subjects,  at  a  price  so  far  above  the 
market-rate,  may  be  an  open  question  ;  but  there  can  be  no  doubt 
that  to  such  forcing  there  ought  to  be  a  limit.  Most  assuredly  it 
can  be  no  just  ground  of  reproach  against  the  Government,  to  have 
been  satisfied  with  compelling  its  subjects  to  pay  so  exorbitantly 
for  the  use  of  the  5,000  miles  of  railway  already  made,  and  to 
have  determined,  with  respect  to  the  10,000  miles  remaining  to  be 
executed,  that  they  should,  if  possible,  be  constructed  so  cheaply, 
that  the  receipts  from  customers  would  suffice  to  pay  full  interest  on 
their  cost,  without  requiring  to  be  supplemented  out  of  taxes.  But, 
even  with  all  the  extra  cheapness  attendant  on  the  narrow  gauge, 
scarcely  any  of  the  projected  State  lines  are  expected  to  be  quite 
cheap  enough  for  this ;  indeed,  were  it  not  that  they  are  expected 
to  be  strategically  and  politically,  as  well  as  commercially,  useful, 
scarcely  any  of  them  could,  consistently  with  the  Government's 
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present  sense  of  duty,  have  been  permitted  to  be  made.  Bnt,  under 
such  circumstances,  for  (Sovemment  to  allow  the  cost  of  the  rail- 
ways to  be  increased  by  ten  millions  sterling,  in  order  to  avoid  the 
evils,  however  great  they  might  be,  of  break  of  gauge,  was  plainly 
out  of  the  question.  The  choice  did  not  lie  between  narrow-gauge 
railways  and  broad-gauge  railways,  but  between  narrow-gauge 
railways  and  no  railways  at  all ;  and  those  who  disapprove  of  such 
limitation  of  choice  must  be  prepared  to  prove  that  the  break  of 
gauge,  however  bad  it  may  be,  is  not  still  an  important  improve- 
ment upon  the  previously  existing  break  between  railways  and 
common  roads. 

Thus  much  in  regard  to  the  preliminary  and  more  comprehensive 
question.  But,  although  the  narrow  gauge  may  be  the  more 
suitable  for  Indian  State  railways  generally,  there  may  be  par- 
ticular localities  for  which,  owing  to  particular  circumstances, 
the  broad  gauge  would  be  better  adapted;  and  an  opinion  is 
widely  spread,  and  authoritatively  maintained,  that  one  such 
locality  is  the  territory  included  within  what  may  be  termed 
the  Punjab  Eailway  system.  The  arguments  in  support  of  that 
opinion  have  been  urged  with  equal  force  and  fairness  by  Mr.  Fowler. 
That  gentleman  is  not  one  of  those  who  deem  it  sufficient  to  demon- 
strate the  truism,  that  for  all  carrying  purposes,  a  broad  gauge 
is,  cceterU  paribua,  superior  to  a  narrower  gauge.  Ho  has  distinctly 
recognised  that,  '*  in  some  districts  of  India,  the  population  is  so 
sparse,  the  goods  for  railway  transit  so  few,  and  the  probability  of 
much  increase  so  remote,  that  cheap  narrow-gauge  railways  may 
be  introduced  with  financial  and  local  advantages;"  and  he  has, 
with  equal  explicitness,  farther  stated,  with  special  reference  to  the 
Indus  Valley,  that,  were  it  not  for  certain  sections  of  railway 
having  already  been  constructed  there,  he  should  have  "found 
very  little  difficulty  in  deciding  in  favour  of  a  narrow-gauge  line, 
from  its  sidtability  to  the  very  light  traffic  of  that  district,  and  also 
from  its  presenting  one  point  of  contact  only— namely,  at  Lahore  — 
with  the  standard  gauge."  He  apprehends,  however,  in  common 
with  all  other  objectors  to  this  part  of  the  Government  plan,  that 
the  fact  of  two  sections — both  on  the  standard  gauge — already 
existing,  one  from  Lahore  to  Mooltan,  and  the  other  from  Kotree 
to  Kurrachee,  would,  in  the  event  of  the  other  sections  being  con- 
structed on  a  narrower  gauge,  necessitate  extra  expenditure  so  heavy 
as  to  more  than  neutralize  the  economy  immediately  attendant  on 
such  construction.  It  is  essential,  for  the  vindication  of  Govern- 
ment, that  these  apprehensions  should  be  shovm  to  be  groundless. 
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The  case  stands  thus :  Continuous  railway  communioation  from 
Peshawur  to  Kurrachee,  a  distanoe  altogether  of  1,092  miles,  being 
the  desideratum,  two  sections,  namely,  from  Lahore  to  Mooltan,  214 
miles,  and  from  Kotree  to  Kurrachee,  105  miles,  319  miles  together, 
have  been  made ;  while  two,  namely,  from  Peshawur  to  Lahore,  280 
miles,  and  from  Mooltan  to  Kotree,  493  miles,  together  773  miles, 
remain  to  be  made. 

Now  the  total  saving  obtainable  on  these  two  latter  sections  by 
the  adoption  of  the  m^tre  gauge,  instead  of  the  5  ft.  6  in.  gauge,  has 
been  calculated  in  detail  by  Mr.  Fowler,  and  also  by  Mr.  Lee 
Smith,  with  results  which,  after  certain  necessary  corrections  for 
inaccuracies  in  matters  of  feet,  may  be  exhibited  as  follows : — 


I 


9 
o 


a 


1^ 
^1 


'3| 


I 


nil 


s,  -  ^ 


X      X 


-  II     II 

-  +    + 


"'g    i 


^     C^        S 


o 


8 


S 


s 

II 

•M 

CH 

1-^ 

«♦» 

It 

^1 

S 

^ 

l> 

O 

»-H 

CO 

%<   ^ 

s 

CO 

11 

Deduct  on 
Account  of 
30  MUefi  differ- 
ence in  Length 
between  Lines 
compared. 

1 

CO 

CO 

o 

,_ 

i^ 

sill 

§E 

•o     H 

CO 

CC 

3 

1 

,       -S 

1 

7! 

1         3 

J 

^ 

^ 

10  8TATB  BAEEiWAYB  OF  INDIA. 

AflBUining,  on  tho  grounds  stated  in  the  early  part  of  this  Paper, 
the  rate  of  saving  to  be  £1,000  per  mile,  the  total  saving  by  oon- 
stmoting  both  the  Lahore-Peshawnr,  and  the  Mooltan-Kotree 
sections  on  the  m^tre  gauge,  instead  of  on  the  standard  gauge,  will 
be  £773,000.  By  the  engineers  of  the  Indian  Government  it  is, 
according  to  the  latest  advices,  estimated  at  £750,000. 

To  recapitulate — the  total  saving  by  the  adoption  of  the  m^tre 
gauge  on  the  two  sections  in  question  is  estimated  :  — 

£ 

By  Mr.  Fowler,  at  abont 680,000 

By  Mr.  Lee  Smith,  at  a  Utile  more  than 900,000 

By  the  Engineers  of  the  Indian  GoyemmeDt    ....     750,000 

On    a    balance    struck    between    Mr.    Fowlor    and  \  __.  ^-.^ 

Mr.  Hawkshaw,  it  may  be  taken  at /  ^'"'*^"" 

In  the  calculations  about  to  be  made,  the  figures  employed  will  be 
those  of  Mr.  Fowler,  as  being  the  least  favourable  to  the  Government. 

The  two  existing  sections  of  the  Funj&b  system  being  on  the 
standard  gauge,  if  the  one  m^tre-gauge  section  is  to  bo  interposed 
between  them,  and  another  placed  as  an  outside  link  of  the  whole 
chain,  the  combination  of  the  four  sections  will  result  rather  in  a 
series  of  most  inconvenient  dislocations,  than  in  anything  deserving 
to  be  styled  a  system,  unless  each  of  the  standard-gauge  sections 
be  either  fitted  with  a  third  rail,  or  have  one  of  its  rails  taken  up 
and  relaid  on  the  m5tre  gauge.  Mr.  Fowler  recommends,  as  the 
next  best  plan  to  the  standard  gauge  throughout,  that  a  third 
rail  should  be  laid  from  Lahore  to  Mooltan,  and  that  the  rails 
between  Kotree  and  Kurrachee  should  be  relaid  at  mdtre  distance, 
and  the  cost  of  the  two  operations  is  estimated  by  him  at  £327,177, 
which,  being  deducted  from  the  saving  of  £680,000,  obtainable  by 
making  the  two  new  sections  on  the  m^tre  gauge,  would  leave  a 
balance  of  only  £352,823. 

The  necessity  for  this  deduction  is  not  to  be  gainsaid ;  but 
Mr.  Fowler  likewise  demands  another  of  £320,700,  for  the  pro- 
vision of  rolling  stock  for  working  through-trafiGic  on  the  narrow 
gauge  between  Mooltan  and  Lahore,  and  also  for  an  extra  supply 
of  narrow-gauge  rolling  stock  from  Kurrachee  to  Peshawur  for 
military  contingencies ;  and  this  demand  he  makes  on  the  assump- 
tion that  the  narrow  gauge  employed  is  to  be  3  ft.  6  in.  K 
he  had  assumed  a  metre  gauge,  his  claim  would  have  been  pro- 
portionately increased. 

By  deducting,  however,  only  the  lesser  sum  actually  stated,  he 
would  bring  down  the  original  saving  of  £080,000  to  about 
£30,000;  and  it  must,  in  candour,  be  owned,  that  not  only  does 
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Mr.  Lee  Smith,  but  likewise  General  Strachey,  Colonel  Dickens, 
and  Mr.  Meadows  Bendel,  whose  bias  may  reasonably  be  supposed  to 
be  towards  the  Government  plans,  quite  concur  in  recognising  the 
principle  on  which  the  greater  part  of  this  second  deduction  of 
Mr.  Fowler's  is  proposed  by  him  to  be  made. 

Nevertheless,  and  notwithstanding  so  imposing  an  array  of  ad- 
verse authority,  it  is  respectfullv  submitted  that  not  the  smallest 
deduction  on  this  account  ought  to  be  allowed. 

Considering,  first,  the  section  from  Mooltan  to  Lahore,  the 
existing  quantity  of  broad-gauge  rolling  stock  thereon  either  is 
sufficient  for  all  expected  traffic,  whether  through,  or  local,  or  it  is 
not.  If  it  is  not,  then,  in  case  the  broad  gauge  had  been  adopted 
for  the  adjoining  sections  also,  it  would  have  been  indispensable  to 
provide  additional  broad-gauge  rolling  stock  for  the  Mooltan- 
Lahore  section ;  the  cost  of  which  addition  would  certainly  have 
been  at  least  equal  to  that  of  the  quantity  of  m^tre-gauge  stock 
requisite  in  order  to  render  the  total  amount  of  rolling  stock, 
broad  and  narrow,  capable  of  convoying  all  the  traffic  on  a  mixed 
gauge.  If,  on  the  other  hand,  the  present  quantity  of  broad-gauge 
rolling  stock  be  sufficient,  then,  when  supplemented  by  a  quantity 
of  m^tre-gauge  rolling  stock  for  use  on  a  mixed  gauge,  the  total  of 
broad-gauge  stock  would  obviously  be  in  excess  of  the  quantity 
required,  to  the  exact  extent  to  which  it  had  been  supplemented 
by  narrow-gauge  stock ;  and  the  difference  would  be  available  for 
sale  or  transfer  to  the  broad-gauge  lines,  the  sale  proceeds  or 
appraised  value  serving  as  a  complete  set-off  against  the  money 
spent  on  the  narrow-gauge  stock. 

Similarly,  for  the  Lahore-Peshawur  section,  the  cost  of  providing 
rolling  stock  sufficient  for  ordinary  traffic  would  be  the  same 
whether  the  gauge  were  broad  or  narrow,  or  the  difference,  if 
there  were  any,  would  be  in  favour  of  the  m^tre  gauge ;  so  that, 
whatever  necessity  there  was  for  providing  additional  stock  for 
military  contingencies,  the  necessity  would  be  the  same  for  both 
gauges,  the  cost  also  being  the  same,  or,  if  anything,  less  for  the 
narrow  gauge.  It  is  thus  abundantly  clear  that,  in  comparing 
the  cost  of  the  proposed  mixed  gauge  with  that  of  the  standard 
gauge,  for  the  entire  Punj&b  system,  there  is  no  valid  reason  for 
augmenting  the  former  with  one  penny  on  account  of  extra  rolling 
stock;  and,  the  addition  made  on  that  account  by  Mr.  Fowler 
being  withdrawn,  the  saving  by  the  adoption  of  the  mixed  gauge 
remains,  as  virtually  admitted  by  himself,  at  £352,823. 

Here,  however,  it  must  be  pointed  out  that  all  comparisons 
hitherto  made,  whether  by  Mr.  Fowler  or  others,  between  broad 
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and  narrow  gange  for  the  Pnnj&b,  have  proceeded  on  the  sup- 
position that  the  Punj&b  railway  system  will  be  complete  when, 
by  the  filling  up  of  the  present  gap  between  Kotree  and  Lahore, 
and  by  an  extension  from  Lahore  to  Feshawur,  a  continuous  trunk 
line  shall  have  been  formed  from  the  last-named  town  to  the  port 
of  Kurrachee.  This,  however,  is  by  no  means  the  case.  The 
purposes  which  the  Punjab  system  of  railways  has  in  view  are 
rather  strategical  than  commercial,  and  will  be  very  imperfectly 
answered,  unless  one  branch  at  least  be  led  off  westward  from  the 
trunk  line.  The  branch  particularly  referred  to  is  one  of  about 
180  miles,  starting  from  Sukkur,  on  the  Indus,  and  terminating, 
in  the  first  instance,  at  Dadur,  at  the  mouth  of  the  Bolan  Pass. 
This  is  a  work  almost  certain  to  follow  very  speedily  upon  the 
completion  of  the  trunk  line,  and  all  the  more  speedily  by  reason 
of  the  sense  of  common  interest  which  is  fast  growing  up  between 
British  Lidia  and  Afghanistan,  in  view  of  Eussia's  portentously 
rapid  progress  in  Central  Asia.  It  is  frurther  to  be  noted,  that  the 
connection  of  the  Indus  Valley  railways  with  those  of  Kajpootana 
is  a  project  regarded  by  the  Indian  Government  as  one  which  may 
deserve  to  be  undertaken  at  some  future  period.  The  aggregate 
length  of  these  prospective  lines  could  scarcely  be  less  than  400 
miles;  and,  as  the  determination  of  their  gauge  would  obviously 
depend  upon  the  one  selected  for  those  of  the  Indus  Valley,  the 
choioe  of  the  m^tre  gauge  instead  of  the  standard  gauge  for  these 
latter  would,  taking  £1,000  per  mile  as  the  difference  of  cost  between 
the  two,  occasion  a  saving  of  £400,000  upon  the  prospective  lines.  Of 
this  additional  sum,  however,  only  the  £180,000  assignable  to  the 
Dadur  line  shall  here  be  taken  into  acooimt;  but  that  much 
being  added  to  the  £352,823,  with  which  the  narrow  gauge  has 
already  been  shown  to  be  on  Mr.  Fowler's  principles  entitled  to 
be  credited  in  respect  to  the  Punjab,  will  raise  the  total  saving 
oonsequent  on  its  adoption  in  that  quarter  to  £532,823. 

This  being  premised,  the  inquiry  may  now  be  made  as  to 
what  extent  such  large  pecuniary  advantage  would  be  counter- 
balanced by  the  disadvantages  consequent  on  break  of  gauge. 
Here  it  is  at  the  outset  to  be  observed  that  the  disadvantages  in 
question,  consisting  mainly  in  what  may,  with  respect  to  passengers 
as  well  as  goods,  be  termed  break  of  bulk  by  change  of  carriages, 
would,  so  far  as  import  traffic  is  concerned,  be  only  partially  obvi- 
ated by  the  adoption  of  a  light  standard,  instead  of  a  light  metre, 
gauge.  The  only  railway  that  abuts  on  the  Punjab  from  the  east 
being,  like  all  other  railways  of  the  guaranteed  companies,  laid 
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with  rails  heavier  by  one-third  than  those  proposed  for  the  Punj&b, 
even  by  the  advocates  of  the  broad  gauge,  their  proportionably 
heavier  engines  could  not  travel  on  the  Punj&b  light  lines  without 
raining  them.  All  through-trafiGio  entering  the  Punjab  from  the 
eastward  would,  therefore,  have  to  change  engines,  if  not  carriages ; 
and  the  trains  of  carriages,  if  not  changed,  would  have  to  be  broken 
up  and  divided  into  shorter  trains,  in  order  to  admit  of  their  being 
hauled  by  the  less  powerful  engines  of  the  light  lines.  On  the  other 
hand,  the  export  traffic  trains,  when  entering  on  the  heavy  lines  to 
the  eastward,  would  either  continue  to  be  hauled  by  light  engines 
unequal  to  heavy-line  speed,  or,  if  taken  in  tow  by  heavy-line 
engines,  would  be  hauled  by  those  engines  at  the  expense  of  con- 
siderable waste  of  power. 

Still,  it  cannot  be  denied  that  some  evil  would  be  attendant  on 
the  break  of  gauge.  All  that  is  desired  is  to  prevent  its  being 
exaggerated.  An  endeavour  will  now  be  made  to  determine  as 
nearly  as  possible  its  real  amount. 

The  evil  in  the  case  of  the  Punj&b  is  of  two  kinds — mercantile 
and  strategical ;  for  the  inconvenience  to  which  private  passengers 
might  be  subjected,  by  having  to  change  carriages  onoe  in  a  long 
journey,  is  as  little  worthy  of  serious  consideration,  as  that  which 
all  suffer  through  having  occasionally  to  take  a  cab  to  a  station 
instead  of  being  able  to  enter  a  train  from  our  ovm  doorstep.  As 
regards  goods,  the  gravity  of  the  evil  may  be  measured  by  the 
quantity  of  goods  that  would  have  to  be  transladen.  There  are 
two  points  at  which  such  translading  might  take  place,  Lahore 
and  Mooltan ;  at  Lahore,  of  goods  either  arriving  from  the  north 
and  proceeding  in  the  direction  of  Umritsur  and  Delhi,  or  arriving 
from  Umritsur,  or  places  beyondjand  proceeding  towards  Peshawur ; 
at  Mooltan,  either  of  goods  arriving  from  the  south  and  destined 
for  ulterior  conveyance  by  the  broad  gauge  east  of  Lahore,  or  of 
goods  which,  having  been  brought  by  the  same  lines  to  Lahore  for 
conveyance  to  places  south  of  Mooltan,  had  not  been  transferred  to 
the  narrow  gauge  at  Lahore,  and  therefore  required  to  be  so  trans- 
ferred at  Mooltan.  Now,  of  these  last  two  descriptions  of  goods 
the  quantity  may  be  safely  pronounced  to  be  nil.  According  to 
the  latest  trade  statistics,  the  total  imports  into  Mooltan  from 
all  places  east  of  Lahore  was,  in  1870-71,  only  10,630  tons,  the 
exports  from  Mooltan  to  the  same  places  being  under  2,400  tons ; 
and  a  glance  at  the  map  will  suffice  to  show  that  no  appreciable 
portion  of  this  insignificant  traffic  can  have  emanated  from,  or  been 
destined  for,  the  half-desert  tracts  extending  for  a  considerable 
distance  to  the  south  of  Mooltan. 
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At  Lahore,  the  other  point  of  meeting  of  the  gauges,  the  state 
of  things  is  somewhat,  but  not  materially,  different.  The  quantity 
of  traffio  passing  through  that  city  in  1870-71,  either  from  the  east- 
ward towards  Peshawur,  or  eastwardly  from  Peshawur  and  places 
intermediate,  was,  according  to  the  same  statistical  tables,  as 
follows : — 

Imports 414  tons. 

Exports 112    „ 

Total 526    ., 

Supposing  that,  on  the  completion  of  the  Lahore  and  Peshawur 
railway,  these  quantities  will  be  doubled — becoming  a  total  of  1,052 
tons ;  and  that  the  out-turn  of  the  Jhelum  salt  mines  will  simul- 
taneously rise  from  40,000  tons  to  100,000  tons,  and  that  not  more 
than  one-half  of  this  quantity  will  either  be  consumed  within  the 
territory  of  the  five  rivers  or  sent  westward  into  Afghanistan,  the 
other  half  being  exported  in  the  direction  of  Delhi,  notwithstanding 
that  only  13,000  tons  seem  to  be  as  yet  so  exported  annually,  and 
notwithstanding  also  that  it  will  thereupon  come  almost  imme- 
diately into  competition  with  the  produce  of  the  Sambhur  Lake, 
even  then,  and  after  all  this  amplification,  the  aggregate  traffic 
compelled,  by  break  of  gauge,  to  break  bulk  at  Lahore  will  be  no 
more  than  51,052  tons.  Now  fourpence  per  ton  is  pretty  generally 
considered  to  be  the  maximum  representative  in  cash  of  the 
commercial  ill-effects  of  break  of  gauge ;  51,052  fourpences,  there- 
fore, or  £850  per  annum,  or  interest  at  £5  per  cent,  on  a  principal 
of  £17,000,  represents  the  utmost  commercial  harm  that  can  be 
expected  to  be  done  by  break  of  gauge  between  the  railway 
systems  of  the  Punj&b  and  of  the  rest  of  India.  The  considerations 
that  recommend  an  extra  outlay  of  between  £500,000  and  £600,000 
to  prevent  £17,000  worth  of  harm  must  needs  be  other  than 
commerciaL 

The  strategic  considerations  are  these : — 

First.  With  the  Punj&b  lines  on  the  m^tre  gauge,  all  troops  and 
military  stores  arriving  at  Lahore,  en  route  either  for  places  south 
of  Mooltan,  or  for  places  in  the  direction  of  PeshawuT;  would  have 
to  change  carriages  at  Mooltan  or  Lahore.  Secondly.  However 
grave  the  emergency,  only  the  bare  rolling  stock  of  the  Punj&b 
lines  themselves  will  be  available  for  transport  upon  them ;  whereas, 
if  those  lines  were  broad-gauge,  their  rolling  stock  might  be 
supplemented  to  any  extent  by  draughts  upon  the  5,000  miles  of 
broad-gauge  lines  eastward  of  the  Lidus.      This  is  the  character 
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of  the  strategical  evils.     Their  imagined  importanoe  may  of  course 
be  magnified  or  diminished  at  pleasure,  and  there  will  perhaps  be 
no  great  difficulty  in  showing  that  their  importanoe  is  somewhat 
unduly  magnified  by  those  who,  like  a  distinguished  Member  of 
this  Institution,  **  take  for  granted  "  that  a  prominent  motive  for 
establishing  continuous  railway  oommimication  between  Peshawur 
and  Kurrachee  is  the  fecility  which  will  thereby  be  aflForded  "  for 
moving  large  masses  of  troops,   and  for  concentrating  them  in 
particular  districts  in    the  quickest  possible   time."     The  only 
conceivable  contingencies  in  which  the  presence  of  large  masses 
of  tioops  will  be  required  in  the  Punjab  are  such  as,  like,  for 
instance,  a  Russian  invasion,  cannot  fail  to  cast  their  shadows 
before  them  so  long  beforehand,  as  to  allow  the  Tndian  Govern- 
ment, without  the    least    hurry  and  with  the    most    complete 
deliberation,  not  only  to  mass  whatever  troops,  artillery,  and 
military  stores  might  be  deemed  necessary  at  Lahore  as  a  basis  of 
operations,  but  also  to  distribute  troops  fally  equipped  amongst 
whatever  advanced  posts  it  might  think  proper  to  occupy.    Thence- 
forward the  broad-gauge  railways  of  the  main  Indian  system 
would  never  have  to  bring  up  troops  to  be  passed  on  through 
Lahore  without  stopping.     Their  share  in  the  business  of  the 
campaign  would  consist  in  maintaining,  at  its  proper  complement, 
the  reserve  of  men  and  material  at  Lahore.    Or  if,  in  some  unfore- 
seen emergency,  a  regiment  ever  did  arrive  by  rail  at   Lahore 
requiring  to  be  sent  forward  immediately,  the  only  time  lost  would 
be  the  half-hour  or  so  spent  by  the  men  in  walking  from  the 
broad-gauge   train  to  a  narrow-gauge  train,   already  laden,   in 
anticipation  of  their  arrival,  with  whatever  guns,  ammunition,  &c., 
were  needed  for  their  full  equipment.     This  occasional  half-hour 
or  80  would  be  the  only  delay  (if  any)  which  ever  could  be  caused 
by  break  of  gauge. 

Respecting  the  restriction  of  the  projected  Punjab  lines  to  their 
own  proper  rolling  stock,  and  their  inability  to  borrow  from  the 
main  Indian  system,  it  is,  in  the  first  place,  to  be  observed  that, 
even  though  the  Punj&b  lines  were  of  the  standard  gauge,  it  is  only 
carriages  and  wagons  that  they  could  borrow  from  heavy  broad- 
gauge  lines.  Heavy-line  engines  could  not  be  permitted  to  travel 
upon  their  light  rails ;  so  that,  in  order  to  be  able  to  utilize  on 
emergency  the  borrowed  vehicles,  it  would  be  necessary  always 
to  maintain  on  the  Punjab  lines  a  duly-proportioned  number  of 
reserve  engines  to  haul  them,  the  enormous  expense  of  which 
would  of  itself  be  an  insuperable  objection  to  borrowing. 

Secondly.  Even  though  this  difficulty  did  not  exist,  and  even 
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though  all  the  engines  and  all  the  vehicles  of  the  5,000  miles  of 
broad  gauge  were  capable  of  being  nsed,  and  available  for  use,  on 
the  Punj&b  lines,  there  wonld  be  not  the  smallest  occasion  for 
them  there.  The  rolling  stock  of  the  Punjfib  lines  themselves 
would  be  eqnal  to  all  possible  demands.  The  neighbonrhood  of 
Peshawur,  near  the  entrance  of  the  Khyber  Pass,  and  the  neigh- 
bourhood of  Dadur,  at  the  mouth  of  the  Bolan  Pass,  are  the 
only  localities  at  which  an  European,  or  Europeanized,  invader 
would  have  to  be  encountered.  Let  him,  then,  be  supposed  to 
make  his  appearance  simultaneously  at  both  places,  and,  to 
put  the  case  as  badly  as  possible,  let  a  host  of  Beloochees  be 
supposed  to  be  at  the  same  time  giving  trouble  anywhere  be- 
tween Kurrachee  and  Sukkur.  Even  then  no  question  of  moving 
by  rail  complete  army  corps  could  arise.  Unless  the  very  genius 
of  folly  had  presided  over  the  previous  dispositions,  the  despatch 
for  a  few  days  together  of  a  regiment  a  day,  every  alternate  day, 
from  Lahore  towards  Peshawur,  and  from  Lahore  to  Dadur,  and 
of  a  regiment  northwards  from  Kurrachee,  as  often  as  one  arrived 
at  that  port  by  sea,  is  the  utmost  requirement  to  be  seriously 
contemplated.  Now,  although  the  provision  of  rolling  stock  for 
the  future  Punjab  lines  is  intended  to  be  much  below  that  of 
most  existing  Lidian  railways — although,  while,  according  to 
Mr.  Hawkshaw,  the  average  complement  of  the  latter  is  about  one 
engine,  with  vehicles  in  proportion,  for  every  five  miles,  the  Govern- 
ment authorities  are  of  opinion  that  for  the  lesser  traffic  of  the 
Punj&b  one  engine  and  thirty  vehicles  for  every  thirteen  miles  may 
possibly  suffice — ^yet,  even  with  rolling  stock  at  this  exceedingly 
low  rate,  it  has  been  demonstrated  by  careful  and  minutely  detailed 
calculations  that,  in  the  course  of  a  week,  12,000  combatants  of  all 
arms,  infentry,  cavalry,  and  artillery,  fully  equipped,  and  with  a 
month's  rations,  could  easily  be  moved  from  Lahore  to  Sukkur,  or 
11,000  from  Lahore  to  Peshawur,  or  three  corps  of  4,000  each,  one 
from  Lahore  to  Peshawur,  a  second  from  Lahore  to  Sukkur,  and  a 
third  from  Kurrachee  to  Sukkur. 

The  case  for  the  Government  of  India  stands  thus :  By  making 
the  Punjab  lines  on  the  metre  gauge  it  will  save  £630,000,  at  the 
lowest  computation.  To  have  adopted  a  light  standard,  instead  of 
a  metre  gauge,  would  have  occasioned  a  waste  of  a  like  amount, 
against  which  there  would  not  have  been  the  smallest  strategical 
set-off,  nor  any  other  compensation  of  any  kind,  except  a  slightly 
increased  commercial  convenience,  not  exceeding  in  capitalized 
value  £17,000  at  the  outside. 

It  remains  only  to  be  said  that  this  vindication  of  the  Indian 
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Government  is  offered  by  a  volunteer  advocate,  who  does  not 
pretend  to  have  received  a  brief.  Quite  possibly  therefore  he  may 
have  inadequately  treated  some  points,  or  even  completely  over- 
looked others,  on  which  that  Government,  if  consulted,  might  have 
desired  to  lay  especial  stress. 

The  Paper  is  illustrated  by  a  map,  from  which  Plate  8  has  been 
compiled. 


Mr.  W.  P.  Andrew 
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Mr.  W.  P.  Andrew  (Chairman  of  the  Scinde,  Punjab,  and  Delhi 
railways)  said  he  had  listened  to  the  Paper  with  much  interest 
and  satisfaction;  inasmuch  as  it  was  the  production  of  a  well- 
known  advocate  of  the  proposed  narrow  gauge;  and  because  it 
showed  how  little,  even  in  such  skilful  and  practised  hands,  could 
be  said  in  favour  of  a  crotchet  which,  if  imported  into  the  rail- 
way system  of  India,  would  utterly  destroy  the  usefulness  and 
importance  of  the  lines  which  he  had  the  honour  to  represent. 

In  the  first  place,  he  would  endeavour  to  clear  the  ground  by 
saying  that  cheap  railways,  and  a  break  of  gauge,  were  two 
distinct  questions.  Twenty  years  ago  he  had  himself  advocated 
the  introduction  of  cheap  railways  into  India,  and  ho  had  heard 
nothing  novel  in  the  Paper  read  on  this  occasion  unless  it  were 
the  gauge  of  3  ft.  3  J  in.,  and  that  a  break  of  gauge  was  no  serious 
disadvantage. 

The  Paper  would  lead  the  Institution  to  imagine  that  the 
Author,  like  Rip  Van  Winkle,  had  been  asleep  for  the  last  twenty- 
.  five  years,  and  that  he  had  never  heard  of  the  disasters,  the  con- 
fusion, and  the  loss  that  had  occuiTcd  in  England  from  a  break  of 
gauge:  as  he  had  now  proposed,  for  adoption,  ideas  which  men, 
who  had  not  been  asleep,  had  long  since  found  impracticable,  and 
had  therefore  abandoned.  All  who  were  interested  in  railways,  in 
India,  must  deplore  the  delay  which  had  occurred  from  the  dis- 
cussion of  this  most  unfortunate  crotchet.  All  must  deplore  that 
the  Indus  Valley  line  of  railway  had  been  so  long  delayed,  inas- 
much as  it  was  beyond  question  the  most  important  political  and 
strategic  line  in  India — looking  to  the  portentous  approach  of 
Russia  towards  the  confines  of  the  Indian  empire.  Of  all  the 
most  eminent  men  connected  with  India  ~  and  he  had  been  in 
oorresix)ndence  with  a  great  many — there  was  not  a  single  one 
who  had  not  attached  the  utmost  strategic  value  to  the  Indus 
Valley  line :  T.ord  Lawrence,  Sir  Bartle  Frere,  the  late  lamented 
Sir  Donald  McLeod,  Lord  Napier  of  Magdala,  and  many  others, 
all  attached  the  greatest  importance  to  it ;  and  was  it  now  to 
.be  supposed  that  the  Government  was  going  to  make  this  great 
line  almost  worthless,  for  political  purposes?  The  Government 
proposed  to  introduce  within  Indian  territory  a  break  of  gauge 
— the  very  means — be  it  observed — which  Russia  had  estab- 
lished at  her  frontier  to  hamper  the  movements  of  any  invader. 
Had  a  break  of  gauge  existed  between  France  and  Germany,  the 
siege  of  Paris  would,  in  all  probability,  never  have  taken  place. 
It  was  evident  that  this  *  toy  line,'  which  was  proposed,  could 
never  carry  heavy  ordnance,   and   hordes,  and  the  munitions   of 
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war,  with  rapiditj,  certainty,  and  despatch*  Many  eminent 
engineets  had  told  him  that  it  was  impossible :  at  all  events, 
it  must  be  admitted  that  it  oonld  not  carry  those  heavy  mnni- 
tions  of  war  with  the  same  ease  and  certainty  as  a  line  of  wider 
gauge. 

The  existing  gauge  was  introduced  under  the  authority 
of  Lord  Dalhousie,  after  very  considerable  investigation,  and 
there  did  not  appear  to  be  any  reasonable  objection  to  it.  As 
to  saying  that  a  break  of  gauge  was  a  matter  of  very  little 
importance,  from  the  Author's  description  of  a  regiment 
marchii^  from  one  line  to  another,  with  all  the  munitions 
and  all  the  artillery  comfortably  arranged  in  another  train  on 
another  gauge  on  the  other  side  of  the  platform — one  would  have 
thought  he  was  organising  a  pleasant  excursion  to  the  '  Star  and 
Garter'  at  Bichmond,  instead  of  handling  a  body  of  troops 
with  their  camp  followers  and  baggage.  He  made  no  reference  to 
the  &ilures  and  confusion  incident  to  the  management  of  a  large 
body  of  men  and  a  large  amount  of  heavy  material  under  such 
.circumstances.  The  real  evils  were  well  known  to  all  who  were 
connected  with  the  management  of  railways.  Mr.  Andrew  trusted 
there  were  some  present  who  would  give  their  experience  of  the 
evils,  confusion,  and  loss,  incident  to  a  break  of  gauge  on  the 
Great  Western  line.  If  so,  they  would  state  that  the  evils  were  so 
great  that,  sooner  than  continue  to  suffer  the  loss  and  confusion, 
they  were  induced  to  relay  the  line,  and  to  make  it  a  continuous 
narrow-gauge  line  instead  of  a  broad-gauge  line. 

The  difficulty  and  confusion  involved  in  the  movement  of 
troops,  especially  in  a  country  like  India,  although  considered  of 
little  account  by  the  Author,  were  well  known  to  those  'who  had 
had  any  experience  of  campaigns  in  that  country.  Even  if 
the  fear  of  complications  arising  from  the  portentous  advances  of 
Bussia  should  prove  to  be  exaggerated,  or  groundless,  there  were 
ample  reasons  of  a  political  and  strategic  character  why  the  railway 
system  of  the  north-western  frontier  should  be  made  as  perfectly 
adapted  as  possible  for  strategic  purposes,  instead  of  being  ren- 
dered inefficient  and  comparatively  useless,  as  it  would  be  if  a 
break  of  gauge  was  introduced.  It  was  well  known  with  what 
rapidity  the  spirit  of  hostility  spread  among  the  fanatic  tribes  who 
composed  the  population  both  of  portions  of  the  British  Indian 
territory  and  of  that  immediately  beyond  the  borders.  As  an  in- 
stance of  this,  he  might  mention  the  case  of  the  Umbeyla  campaign, 
about  ten  years  since.  When  this  campaign  was  undertaken,  a 
well  equipped  force  of  about  5,000  men  was  considered  sufficient* 

c  2 


20  STATE  BAILWAY8  OP  INDIA. 

But  when  this  force  had  occupied  the  Umbeyla  Pass,  the  General 
commanding  found  it  would  not  be  prudent  to  advance  further 
without  first  obtaining  a  reinforcement  of  2,000  men  to  hold  the 
pass,  which  was  only  about  40  miles  from  Attock  and  3  miles 
beyond  the  border.  And  so  rapidly  did  the  spirit  of  hostility 
spread  among  the  fanatic  tribes  along  the  frontier,  that,  by  the 
time  the  desired  reinforcement  arrived,  a  second  reinforcement  was 
found  to  be  required,  thus  rendering  the  movement  of  regiments 
repeatedly  necessary  from  post  to  post  along  the  line  by  which  the 
troops  advanced.  It  was  the  opinion  of  the  highest  authorities  on 
the  spot  that  had  2,000  men  been  promptly  available  in  the  first 
instance,  the  putting  down  of  the  outbreak  would  have  been  the 
work  of  a  few  days,  instead  of  being  one  of  considerable  time 
and  difficulty,  and  attended  with  heavy  loss  of  life  as  well  as 
with  great  expenditure  of  money. 

Mr.  Andrew  felt,  personally,  a  s|)ecial  interest  in  this  question, 
inasmuch  as  he  had  planned  and  advocated  for  many  years  past  the 
Indus  Valley  system  of  railways,  with  branches  to  the  Khyber  and 
Bolan  passes.  He  feared  the  Government  were  by  no  means  alive 
to  the  great  political  importance  of  that  system  of  railways,  which, 
not  only  for  commercial  purposes,  but  still  more  for  political  and 
strategic  reasons,  he  desired  to  see  completed  in  the  most  efficient 
manner  possible.  In  illustration  of  the  imperial  importance  of  this 
question,  he  might  be  permitted  to  quote  some  remarks  which  he  had 
addressed  to  Lord  Palmerston,  in  1857,  when  Mr.  Andrew  headed  a 
large  and  influential  deputation  to  urge  upon  the  support  of  Govern- 
ment the  claims  of  the  proposed  Euphrates  Valley  Eailway.  On  that 
occasion  he  stated  that  "  The  grand  object  was  to  connect  England 
with  the  north-west  frontier  of  India  by  steam  transit  through  the 
Euphrates  and  Injus  Valleys.  The  latter  would  render  movable 
to  either  the  Khyber  or  the  Bolan,  the  two  gates  of  India,  the  flower 
of  the  British  army  cantoned  in  the  Punjab ;  and  the  Euplirates 
and  Indus  lines  lieing  connected  by  means  of  steamers,  we  should 
be  enabled  to  tlireaten  the  flank  and  rear  of  any  force  advancing 
through  Persia  towards  India.  So  that  the  invasion  of  India 
would  by  tliifi  gre.-it  scheme  be  placed  beyond  even  speculation ; 
and  it  would  bo  evident  that  the  groat  army  of  India  of  300,000 
men,  being  united  by  this  means  to  the  army  of  England,  the 
mutual  support  they  would  render  each  other  would  quadruple  the 
power  and  ascendancy  of  this  country,  and  promote  powerfully  the 
progress,  and  the  freedom,  and  the  peace  of  the  world." 

He  could  not  agree  with  the  Author  that  it  was  probable  we 
should  have  ample  notice  of  any  hostile  movement  on  the  part 
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of  the  Russians  to  enable  due  preparations  to  be  made  for  their 
reception. 

There  was  one  circumstance  that  the  Author  had  alluded  to, 
regarding  the  tax-payer  of  India.  Now,  India  was  a  great 
country — possessing  two  hundred  millions  of  people — as  large  as 
the  whole  of  Europe  exclusive  of  Russia.  The  commerce  of  the 
country,  since  railways  were  introduced,  had  increased  at  an 
enormous  rate.  Those  who,  like  himself,  were  connected  with 
Indian  railways,  had  sent  out  about  6,000,000  tons  of  materials, 
conveyed  in  between  7,000  and  8,000  ships ;  and  they  did  imagine 
that  the  large  amount  of  money  they  had  sent  out  also  had  had 
some  beneficial  effect  on  this  very  pitiable  and  most  interesting  tax- 
payer. They  had  sent  out  money  for  investment  in  India ;  and  they 
thought  if  the  Indian  tax-payer  had  to  pay  £1,600,000  per  annum, 
to  make  up  the  guaranteed  interest  on  the  railways,  the  tax-payer 
had  reaped  some  little  advantage  in  having,  in  many  instances, 
three  times  the  usual  wages ;  in  being  well  clothed  instead  of  being 
almost  naked,  and  being  well  fed  instead  of  half  starved  ;  and  the 
farmer,  in  the  enhanced  prices  of  produce  and  the  increased 
cultivation  of  the  land ;  and  the  merchant,  in  the  facilities  for  the 
transport  and  sale  of  his  goods,  had  benefited  to  an  enormous 
extent  from  British  capital — not  Indian  capital.  And  what  was 
it  the  tax-payer  had  to  pay?  £1,600,000  per  annum  for  all  these 
enormous  benefits !  It  was  less  than  twopence  per  head.  He  did 
not  think  it  fair  to  bring  forward  the  tax-payer  without  stating 
at  the  same  time  what  he  got  for  his  money.  If  he  paid  two- 
pence he  got  not  only  a  very  good  sixpence  in  return,  but  other 
benefits  which  at  present  he  could  not  estimate. 

The  commerce  of  India,  as  he  had  already  stated,  increased  to  an 
enormous  extent  after  the  introduction  of  railways.  In  1834-35 
it  amounted  to  fourteen  millions  sterling.  Then  there  were  no 
railways.  In  1854-55  it  amounted  to  about  thirty-five  millions, 
when  there  were  150  miles  of  railway  constructed.  From  that 
time  it  increased  at  the  rate  of  eight  millions  per  annum  till 
1865-66,  when  it  amounted  to  one  hundred  and  twenty-three 
millions  sterling.  That  the  commerce  had  not  increased  since 
that  period  was  owing  to  exceptional  circumstances,  which  he  had 
no  doubt  would  soon  pass  away. 

The  following  memorandum  would  show  the  rapid  increaae 
which  had  taken  place  in  the  trade  and  revenue  of  India  during 
recent  years,  since  the  introduction  of  railways  into  that 
country : — 
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Trade  or  India. 


Year. 


Imports. 


Exports. 


Total. 


Remarks. 


1834-35 


1854^5 

18JJ1-62 
1802-63 
18G3-61 
1864-65 
1865-66 
1806-67» 
18ir7-68 
1868-69 
1869-70 
1870-71 


14,000,000 


37,272.417 

43,141.351 

50,108,171 

49.514.275 

56.156.529 

42,275.619' 

47,481.157 

51.146,095 

46.882.326 

38,858,728 


37.000.397 
48,970,785 
66.895,884 
69,471,794 
67.656.477 
44.291.497* 
52.446.002 
54.457,744 
53.513.728 
57.818,022 


35.000,000 

74.272.814 

92.112,136 

117.004,055 

118,9SG.009 

i23,fiia,0De 

99,927  159 
105,603, -:;j 

100,  :-im:,  1.154 
96.070.750 


Average  increase  fW)m 
1834-35  to  1854-55 
about  £1,000,000  ster- 
ling per  annum,  there 
being  in  1854-55  only 
about  150  miles  of 
railway  open. 


Average  increase  from 
1854-55  to  1870-71, 
during  which  period 
the  railways  have 
been  rapidly  pushed 
forward,  upwards  of 
£3,500,000  per  annum. 


I  Eleven  months  only. 


Retknce  of  India. 


Year. 

Amount 

1850 

27.522,337 

1855 

29.133.050 

1860 

39.705,022 

1865 

45.652.897 

1870 

50.901,081 

1871 

51,413.686 

Dkbt  of  India  in  1871. 
£111,542,208,  or  little  more  than  two  years'  revenue. 

Alluding  to  the  Punjfib  railway,  the  Author  had  mentioned 
the  small  traffic  which  existed  on  that  line,  but  Mr.  Ajidrew 
would  like  to  know  whose  fault  it  was  that  the  traffic  was  small  ? 
They  had  in  Scinde  106  miles  of  railway,  and  in  the  Punjab 
550  miles,  with  a  gap  between  of  480  miles.  They  had,  as  it 
were,  one  part  of  the  line  in  France  and  the  other  part  in  Spain« 
with  an  interval  between,  and  they  were  not  allowed  to  make  the 
intervening  link ;  and  yet  they  were  told  it  was  a  line  of  small 
traffic.  Nothing  could  be  more  unreasonable.  The  Punjab,  which 
had  been  described  as  the  "Bulwark  of  British  India,"  was  an 
immense  territory,  comprising  within  its  borders  an  area  of  nearly 
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200.000  mptmre  miksL  witb  a  pcfvlmlioB  ci  2i.«»X<N?0  nl^wt  to 
&itish  mle  or  inMmeuot.  So  great  vcxe  its  cipahilitiet  t^at  it  lud 
been  estimated  hy  Lord  LMwnsnt^  wlieti  Cliief  CoMmi^skmer  of  the 
Prorinoe,  to  be  capable  of  fvcdoczsg  Lalf  a  millkA  tons  cf  ocnaals 
for  export  aniniallj,  witlfeoot  in  xht  kact  decree  intrrfering  with 
the  reqmrementB  of  tike  inbabitaiitB  tbemselT^s. 

Tbe  charge  ^  trmiifihiFmait  of  gcods  frvnn  one  gauge  to  another 
waa  estimated  br  the  Author  at  4d^  per  ton.  Now  it  would  be 
fofimd  from  Mr.Hawksfaawa  report,  that  at  the  time  the  diactiasictt 
lebktiTe  to  the  gauges  was  going  en,  one  person  estimated  it  at 
4d^  another  at  8dL,  and  another  at  Is.  per  ton ;  bat  Mr.  Hawkdiaw 
stated  that  all  these  estimates  were  fidladooa,  inasmndi  as  the  loss 
arising  from  oonfiMdon  and  delay  exceeded  infinitely  either  of  those 
soms. 

In  contrast  to  the  Tiews  entertained  by  the  Anthor,  who,  for  the 
one  solitary  reason  of  a  so-called  economy,  woold  seriously  impair 
the  eflBLciency  of  this  most  important  portion  of  the  Tery  backbone 
of  the  Indian  railway  system,  it  should  be  mentioned  that  Lord 
Salisbury,  in  a  speech  at  Manchester  in  1868,  in  reference  to 
proposed  railways  in  India,  had  urged  that  Government  ought 
not  solely  to  regard  the  question  as  one  of  direct  profit,  as  ho 
considered  that  even  in  the  case  of  lines  which  did  not  yield  a 
direct  profit,  the  Government  were  more  than  compensated  for 
any  outlay  which  they  incurred.  There  might  also  be  mentioned 
a  despatch  addressed  by  Sir  Stafford  Korthoote,  when  Secretary 
of  State,  to  the  Governor  General  on  the  24th  of  November, 
1868.  In  this  despatch  the  Secretary  of  State  observed  : — **  The 
political  and  military  advantages  of  present  commercial  railway's 
to  the  Government  would  be  cheaply  purchased  even  wore  tlio 
railway  system  more  costly  to  the  Government  than  it  is."  It 
could  only  be  hoped  that  the  question  which  the  Members  wero 
assembled  to  discuss  would  yet  be  decided  on  broader  and  more 
worthy  grounds  than  those  adduced  by  the  Author. 

Mr.  T.  E.  Harrison,  V.P.,  said  that  he  would  endeavour  strictly 
to  confine  himself  to  the  arguments  of  the  Paper.  He  might 
say,  at  the  outset,  that  he  had  had  no  connection  with  Indian 
railways,  but  in  England  he  had  not  only  constructed  many 
hundreds  of  miles  of  railways,  but  he  had  also  had  to  work  and 
manage  them;  and  in  the  observations  which  he  proposed  to  address 
to  the  meeting  he  would  draw  from  the  experience  ho  had  so 
gained,  to  illustrate  the  views  to  which  he  proposed  to  give 
expression. 

l^he  Paper  stated  that,  "  practically,  the  broad  gauge  is  never 
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adopted  except  when  broad,  heavy  vehicles,  nor  the  narrow 
gauge,  except  when  comparatively  narrow  and  light  vehicles, 
are  intended  to  be  used."  Now  he  took  exception  to  that  being 
laid  down  as  a  matter  of  fact.  The  original  Newcastle  and 
Carlisle  railway,  which  was  60  miles  in  length,  was  worked  for 
upwards  of  twenty  years  entirely  by  light  engines,  light  carriages, 
and  Hght  wagons,  and  he  believed  that  some  of  that  railway 
stock  was  still  in  existence  after  nearly  forty  years  of  wear ;  and 
to  say  that  only  heavy  vehicles  were  introduced  on  broad-gauge 
lines  was  a  mistake,  because  many  of  the  goods  wagons  referred 
to  did  not  weigh  more  than  2^  tons  or  2  J  tons,  and  carried  6  tons 
of  load.  Again,  it  was  not  true  as  regarded  the  narrow-gauge  lines, 
because,  in  Canada,  on  the  Grey  and  Bruce  and  Toronto  railway, 
the  cars  in  use  upon  that  line,  though  of  only  3  ft.  6  in.  gauge,  were 
8  ft.  vdde  and  36  ft.  long :  therefore  when  he  saw  such  a  state- 
ment as  that,  he  could  not  but  call  attention  to  it  as  not  being  in 
accordance  vdth  &cts. 

He  would  now  proceed  to  the  question  of  figures.  It  was  broadly 
stated,  in  the  commencement  of  the  Paper,  that  the  case  of  the 
Indian  Government  was  based  upon  one  solitary  reason — that  of 
economy;  and  it  was  admitted  that  the  whole  question  depended 
upon  whether  that  economy  was  real  or  imaginary.  The  Author  gave 
two  estimates  made  by  men  of  great  eminence  ^Mr.  Hawkshaw 
and  Mr.  Fowler.  Mr.  Harrison  found,  on  putting  them  side  by 
side,  there  were  great  discrepancies  between  them. 

He  quite  agreed  with  the  general  proposition  laid  down,  that  a 
narrow-gauge  line  could  be  made  more  cheaply  than  a  broad-gauge 
line.  He  did  not  think  any  one  would,  for  a  moment,  dispute 
that ;  but  the  question  arose,  what  was  the  extent  of  that  economy  ? 
ITie  estimates  gave  the  saving  in  each  item  per  mile.  The  first 
item  was  land, — Mr.  Hawkshaw,  £10,  and  Mr.  Fowler,  nothing. 
The  next,  earthwork,— Mr.  Hawkshaw,  £100;  Mr.  Fowler,  £37  : 
then  bridges, — Mr.  Hawkshaw,  £50;  Mr.  Fowler,  £83:  Kleei)ers 
and  ballast,— Mr.  Hawkshaw,  £200;  Mr.  Fowler,  £500.  Total: 
Mr.  Hawkshaw,  £360;  Mr.  Fowler,  £620;  Mr.  Fowler  being  £260 
in  excess  of  Mr.  Hawkshaw.  When  a  document  exhibited  so  great 
a  discrepancy  in  the  estimates  of  gentlemen  of  such  high  position, 
the  natural  inquiry  was,  why  did  this  discrepancy  exist  ?  Mr. 
Harrison  had  endeavoured,  from  such  information  as  he  had  been 
able  to  obtain,  to  arrive  at  an  analysis  of  that  discrepancy. 

In  the  first  place,  he  took  the  item  of  land,  which  Mr.  Hawk- 
shaw put  at  £10,  and  Mr.  Fowler,  at  nothing ;  and  he  concluded  that 
the  Author  assumed  that  to  be  an  omission,  as  he  added  £10  to 
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Mr.  Fowler's  estimate  afterwards;  but  the  whole  extent  was  a 
question  of  a  quarter  of  an  acre  of  land  per  mile — strictly,  it  was 
0"27  acre  per  mile — and  the  question  was,  what  was  the  value 
of  an  acre  of  land  in  India?  He  saw  from  a  report  by  Major 
Bonus,  in  his  estimate  of  the  land  for  the  Indus  Valley  line,  that 
the  maximum  value  he  attached  to  the  land  was  27  rupees  per  acre. 
Then  the  value  of  a  quarter  of  an  acre  would  be  1 3«.  6d. 

That,  Mr.  Harrison  fancied,  was  one  of  those  items  which  might, 
-without  difficulty,  be  reduced  to  something  like  a  certainty.  As 
regarded  the  earthwork,  if  the  additional  width  of  2  ft.  3  in.,  the 
difference  between  the  m^tre  gauge  and  the  5  ft.  6  in.  gauge,  was 
taken  as  the  basis  of  the  calculation,  the  total  amount  was  equal  to 
440  cubic  yards  of  earthwork  per  mile  of  road  a  foot  in  height ; 
and  he  was  told  that  the  average  cost  of  earthwork  was  5  ruj^ees 
per  1,000  ft.,  or  equal  to  £7  7s.  for  every  foot-height  per  mile;  and, 
taking  an  average  height  of  6  ft.  for  a  cheap  line,  the  cost  would 
be  £36  15».,  or,  practically,  what  Mr.  Fowler  had  put  it  at.  Still, 
there  were  elements  by  which  such  a  calculation  could  be  accu- 
rately made. 

On  the  subject  of  the  bridges  he  had  no  means  of  judging 
whether  Mr.  Hawkshaw's  £50,  or  Mr.  Fowler's  £83,  per  mile  was 
right.  All  he  would  say  was,  in  making  the  design  for  girder 
bridges'  which  might  be  used  on  a  light  line  of  railway,  of  the 
standard  gauge,  he  should  be  disposed  to  err  on  the  right  side, 
by  making  them  stronger  than  calculating  the  minimum  loads 
they  had  to  carry  :  therefore,  on  that  ground,  he  should  take  the 
higher  of  the  two  values. 

When  he  came  to  the  question  of  sleepers  and  ballast,  there 
was  a  discrepancy  of  150  per  cent,  between  Mr.  Hawkshaw  and 
Mr.  Fowler.  Now  he  had  analysed  the  ba^is  on  which  Mr.  Fowler 
made  his  estimate,  and  it  was  quite  clear  on  the  face  of  it,  on 
making  the  comparison  between  the  narrow  gauge  and  the  broad 
guage,  how  that  difference  arose.  On  the  question  of  sleepers,  which 
formed  the  most  important  item,  Mr.  Fowler  took  the  section  of 
the  sleeper  for  the  metre  gauge,  at  8  in.  by  4  in. ;  whereas,  when 
he  took  the  section  for  the  broad  gauge,  he  made  that  section 
9  in.  by  4jin. 

Now  it  was  proposed  that  the  weight  of  the  rails  should  be  the 
same  in  both  cases,  which  meant  that  the  loads  that  were  to  traverse 
them  were  the  same  also ;  and  Mr.  Harrison  had  yet  to  learn  why, 
as  the  load  was  the  same,  and  the  rails  were  the  same,  the  sectional 
area  of  the  sleepers  was  to  be  different.  He  had  laid  thousands  of 
sleepers  of  the  section  of  8  in.  by  4  in.  on  a  4  ft.  SJ  in.  gauge,  forty 
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years  ago  on  one  of  the  earliest  lines.  All  the  sleepers  on  that  line 
were  of  that  secticoial  area,  the  weight  of  rails  was  40  lbs.  per  yard, 
and  over  a  portion  of  that  line  the  traffic  between  England  and 
Scotland  ran  for  about  four  years.  Therefore,  if  the  sectional 
area  of  8  in.  by  4  in.  was  sufficient  for  a  gauge  of  3  ft.  6  in.,  he  had 
no  hesitation  in  saying  it  was  sufficient  for  a  gauge  of  5  ft.  6  in. 
with  the  same  weight  of  rail  and  of  passing  load.  But  the  difference 
in  sectional  area  of  the  sleepers  adopted  by  Mr.  Fowler,  caused  a 
difference  in  his  estimate  of  £150  per  mile. 

Then,  again,  on  the  question  of  ballast,  Mr.  Fowler  took  the 
depth  of  the  ballast  for  the  m^tre  gauge  at  1  ft,  but  for  the 
5  ft.  6  in.  gauge  he  took  a  depth  of  1  ft.  3  in.  If  1  ft.  depth  of 
ballast  was  sufficient  for  the  metre  gauge,  it  was  sufficient  for  the 
5  ft.  6  in.  gauge ;  therefore,  that  was  a  point  on  which  he  joined 
issue  with  Mr.  Fowler,  as  to  whether  in  that  item  a  fair  comparison 
had  been  made  between  the  two  gauges,  and,  if  not,  it  made  a 
difference  of  £81  per  mile. 

Then  Mr.  Fowler  took  an  addition  of  £10  per  mile  for  laying 
the  additional  gauge.  What  it  might  exactly  be  Mr.  Harrison 
could  not  say,  but  he  should  put  it  at  not  more  than  £2  per  mile 
or  £3  per  mile  at  the  outside,  because,  in  the  manipulation  of  the 
laying  of  the  rails,  the  only  additional  cost  was  connected  with  the 
handling  of  the  larger  sized  sleeper.  Mr.  Fowler  took  the  difference 
in  sidings  at  10  per  cent.,  and  said,  if  the  main  line  cost  a  given 
sum  per  mile  more  than  the  m^tre  gauge,  and  all  the  sidings  were 
the  same,  they  must  add  so  much  to  the  cost  per  mile.  In  that, 
Mr.  Harrison  entirely  agreed ;  but  putting  the  whole  together  the 
result  was  only  £378  per  mile,  instead  of  £633  per  mile,  as  stated 
by  Mr.  Fowler.  Mr.  Harrison  could  not  help  feeling,  that  when 
the  Author  added  together  the  two  sums,  of  Mr.  Hawkshaw's  esti- 
mate, and  of  Mr.  Fowler's  estimate,  with  the  addition  of  £10  for 
land,  and  then  took  an  average  of  the  whole,  such  a  mode  of 
making  an  estimate  hardly  commended  itself  as  a  proper  mode  of 
determining  a  question  of  such  vital  importance  to  our  vast 
Indian  empire.  To  take  the  average  of  two  opinions,  without  a 
strict  investigation  of  the  mode  by  which  those  opinions  were 
arrived  at,  reminded  him  of  the  mode  he  had  often  seen  followed 
by  common  juries  who  assessed  the  value  of  land — they  took  the 
sum  of  the  amounts  given  by  the  witnesses,  and  took  an  average 
of  the  whole.  Now,  taking  the  average,  which  was  £497,  as 
arrived  at  by  the  Author,  there  was  added  to  that,  for  engineering 
and  agencies,  17^  per  cent.,  or  £87  per  mile.  Mr.  Harrison 
believed  that,  on  many  Indian  railways,  the  cost  upon  the  outlay 
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for  works  for  engineering  and  agencies  was  that  amonnt;  but 
when  the  nature  of  this  excess  was  examined,  there  we  to  many 
items  which  formed  that  excess  which  could  not  for  a  moment 
come  under  the  category  of  works  which  required  an  average 
of  the  whole  of  that  expenditure.  He  took  the  engineering,  the 
setting  out  of  the  line,  the  preparation  of  plans,  the  estimate 
of  all  the  works,  which  were  important  items,  and  it  was  quite 
clear  these  would  be  expenses  per  mile  equally  chargeable  upon 
the  narrow  gauge  and  upon  the  broad  gauge,  and,  therefore,  when 
he  saw  17  J  per  cent,  charged  as  an  average  of  the  whole  cost,  it 
was  clear  there  ought  to  be  a  large  deduction  made  from  that  item- 
Then  there  was  a  question  of  saving  of  maintenance,  which  was 
put  at  £10  per  mile,  and  capitalised  at  twenty  years'  purchase  as 
£200.  That,  in  itself,  he  did  not  at  all  find  fault  with,  but  he 
doubted  very  much  whether  the  effect  of  the  mode  in  which  it  was 
put  was  not  calculated  rather  to  mislead.  It  was  not  expenditure. 
It  was  quite  clear,  that  to  maintain  the  sleepers  and  other  works 
upon  the  broader  gauge,  there  would  be  a  larger  expense  in  re- 
newals. He  did  not  quarrel  with  the  amount  of  £10  per  mile, 
but  he  did  not  think,  when  they  estimated  what  the  outlay  would 
be,  this  should  be  regarded  as  additional  cost. 

Then  Mr.  Hawkshaw  had  put  in  his  estimate  an  item  of  possible 
saving  of  £200  per  mile  for  curves.  Now  Mr.  Hawkshaw  admitted, 
not  only  with  r^ard  to  that  item,  but  with  regard  to  other  items 
of  his  estimate,  that  he  had  placed  them  at  an  amount  which  he 
believed  would  place  it  beyond  the  power  of  cavil ;  but  Mr.  Harrison 
was  afiaid  he  shoxild  cavil  very  greatly  at  this  estimate  of 
£200  per  mile  for  curves.  He  did  not  know  exactly  what  the 
nature  of  the  country  was,  but  he  was  told,  that  as  a  rule, 
sharp  curves  were  not  required,  yet  this  was  a  charge  which 
was  proposed  to  be  made  applicable,  not  to  special  cases,  but  to 
the  whole  of  the  proposed  10,000  miles  of  railway  throughout 
India.  Now,  surely,  apart  from  the  question  whether  £200  per 
mile  was  the  exact  sum,  it  could  not  be  right —where  they  had  the 
great  majority  of  the  lines,  as  he  was  told,  through  a  country  in 
which  few  or  no  curves  were  required— to  apply  the  result  of  the 
special  cases,  and  those  quite  exceptional,  to  the  whole  length  of 
lines  they  were  proposing  to  construct.  lie  fui*ther  took  exception 
to  the  question  of  the  saving  alleged  to  be  obtainabh  by  the  use  of 
sharper  curves  on  the  metre  gauge ;  because,  as  he  understood,  there 
was  a  limit  of  5  chains  radius  on  the  m6tre  gauge,  and  there  was  no 
diflBiculty  whatever  in  adopting,  for  such  lines,  curves  of  8  chains 
radius  with  the  broad  gauge.     He  had  such  curves  at  work  with- 
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out  the  sHglitest  difficulty  over  many  miles  of  railway  and  ver}^ 
steep  gradients.  He  had  occasion  some  time  ago  to  examine  into 
this  question  as  to  the  saving  which  could  be  effected  by  adopting 
sharp  curves.  To  accurately  arrive  at  the  amount,  it  was  neces- 
sary to  go  one  step  further  by  taking  the  additional  length  of  line 
which  the  use  of  sharp  curves  entailed,  and  the  cost  of  maintaining 
and  working  that  additional  Hne,  and  also  to  capitalise  that  addi- 
tional cost.  It  would  further  be  necessary  to  take  into  account 
that  in  many  cases  the  apparent  saving,  which  was  solely  a 
question  of  excavation,  was  far  more  than  swallowed  up  if  the 
correct  plan  was  adopted  of  taking  into  account  the  increased  cost 
of  making,  working,  and  maintaining  the  additional  length  of 
line:  therefore  he  doubted  whether  in  any  case  there  could  be 
an  excess  of  expenditure  of  £200  per  mile ;  and  under  no  possible 
circumstances  could  such  an  expenditure  be  applied  to  the  whole 
10,000  miles  to  be  constructed  in  India. 

These  items  altogether  brought  up  the  cost,  as  given  in  the 
Paper,  to  £1,000  per  mile.  Now  he  begged  to  say  distinctly  from 
his  own  practical  experience,  if  he  were  going  to  construct,  in 
England,  a  mdtre-gauge  line,  as  compared  with  a  U^t  broad-gauge 
I  line^  it  would  not  save  £400  a  mile ;  therefore  he  entirely  doubted 
'  the  accuracy  of  the  basis  as  set  forth  in  the  Paper,  and  on  which,  as 
he  understood,  the  Indian  Government  had  decided  to  introduce 
the  m^tre  gauge.  Whether  the  reduction  from  £1,000  per  mile  to 
£400  per  mile  would  alter  their  ideas  or  not  he  could  not  say,  but 
the  whole  basis  of  the  Governmental  decision,  as  put  forth  from  the 
beginning  to  the  end  of  the  Paper,  was  stated  to  be  that  the  one 
solitary  reason  for  adopting  a  narrow  gauge  was  a  belief  in  its 
superior  economy.  It  did  not  state  the  extent  of  that  economy, 
but  simply  that  it  was  a  superior  economy. 

With  regard  to  cheap  lines,  there  were  other  circumstances 
beyond  the  mere  question  of  permanent  way  which  entered  into 
the  construction  of  cheap  lines.  He  had,  within  the  last  three 
years,  to  make  a  line  in  Yorkshire — the  Selby  and  York  railway. 
That  line  was  constructed  on  the  first-class  gradient  of  1  in  240  ; 
but  the  contractor,  happening  to  find  a  good  brick-field  in  the 
centre  of  the  line,  laid  down,  for  his  own  purposes,  a  permanent 
way  of  nearly  the  whole  length  of  the  line.  The  cuttings  were 
from  18  ft.  to  20  ft.,  and  the  embankments  about  the  same  height. 
During  the  whole  progress  of  the  line  for  two  years  this  con- 
tractor's permanent  way  was  laid  upon  the  surface,  and  Mr.  Harrison 
had  traveled  over  it  at  a  speed  of  20  miles  per  hour.  He  was 
satisfied  that  if  more  attention  was  devoted  to  the  use,  in  certain 
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cases,  of  short  and  sharp  gradients,  and  in  that  way  getting  over 
the  surface,  a  greater  economy  would  result  than  was  involved 
in  the  question  of  lightness  of  railway. 

So  far,  then,  as  to  the  general  question  of  economy :  but  now  he 
woidd  take  up  that  which  was  put  forward  in  the  Paper  as  being 
by  far  the  most  important  part  of  the  question,  namely,  the  aj)pli- 
cability  of  the  metre  gauge  to  the  Punjab  system  of  railways — not 
only  of  the  introduction  of  the  metre  gauge,  but  of  the  mixed  gauge, 
and  of  break  of  gauge.  The  Paper  stated  the  proposal  was  to  lay 
down  a  third  rail  in  the  214  miles  of  line,  from  Lahore  to  Mooltan. 
That  was  a  proposal  to  introduce  into  a  portion  of  the  Indian 
railways  -  which  was  admitted,  in  the  Paper  itself,  to  be  one  of  the 
most  important  for  strategic  purposes — that  break  of  gauge  and  of 
mixed  gauge,  which,  in  England,  he  was  happy  to  sav,  were  on  the 
point  of  being  abolished.  He  had  been  to  a  great  extent  connected 
incidentally  with  these  questions  of  break  of  gauge,  and  of  mixed 
gauge,  and  he  had  always  heard  from  those  interested — in  South 
Wales  particularly — the  break  of  gauge  described  as  the  "  curse  of 
the  district ;"  and  when  lately  in  South  Wales  he  had  heard  equal 
rejoicings  that  a  change  had  taken  place.  One  gentleman  connected 
with  copper- works  in  Wales  told  him  that  the  change  of  system  by 
which  the  copper  ore  was  taken  directly  to  the  works,  had  resulted 
in  an  economy  of  £1,000  per  annum,  and  that  additional  income 
was  derived  entirely  from  avoiding  loss  in  copper  ore  from 
transhipment. 

The  saving  as  between  the  metre  gauge  and  the  standard  gauge, 
as  estimated  by  Mr.  Fowler,  was  £680,000;  but  if  the  views 
which  Mr.  Harrison  had  expressed  were  at  all  coirect,  and  he  pre- 
sumed Mr.  Fowler  had  based  his  estimate  on  the  same  basis  a.s  his 
report,  that  amount  would  be  reduced  to  a  very  large  extent. 
It  was  admitted  that  there  were  sets-olT  to  the  extent  of  £327,177 
for  altering  the  existing  gauge  in  one  case,  and  for  laying  down 
the  third  rail  upon  214  miles  of  the  Lahore  railway.  Tlicn 
there  was  a  further  item  of  £320,700  for  rolling-stock  for  through- 
traffic,  the  extra  narrow-gauge  stock,  and  for  military  contin- 
gencies. Now  that  item  was  vouched  for,  according  to  the  Paper, 
as  necessary  by  General  Stracliey,  Colonel  Dickson,  Mr.  Fowler, 
Mr.  Iiee  Smith,  and  Mr.  Rendel ;  but  it  was  argued  by  the  Author 
"  that  not  the  smallest  deduction  on  this  account  ought  to  be 
allowed."  Now,  in  this  case,  he  would  bring  to  bear  that  which  had 
been  his  own  experience  in  these  matters,  and  here  he  would  quote 
the  words  of  the  Paper  ; 

"  Considering,  first,  the  section  from  Mooltan  to  liahore,  the 
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existing  quantity  of  broad-gauge  rolling-stock  thereon  either  is 
suflRcient  for  all  expected  traffic,  whether  through,  or  local,  or  it  is 
not.  If  it  is  not,  then,  in  case  the  broad  gauge  had  been  adopted 
for  the  adjoining  sections  also,  it  would  have  been  indispensable  to 
provide  additional  broad-gauge  rolling  stock  for  the  Mooltan- 
L&hore  section ;  the  cost  of  which  addition  would  certainly  have 
been  at  least  equal  to  that  of  the  quantity  of  m6tre-gauge  stock 
requisite  in  order  to  render  the  total  amount  of  rolling  stock, 
broad  and  narrow,  capable  of  conveying  all  the  traffic  on  a  mixed 
gauge."* 

Then  the  converse  of  that  proposition  was  also  gone  into,  and 
the  same  argument  was  also  used  as  to  the  Lahore  and  Peshawur 
railway.  Now,  wherever  two  systems  of  gauge  were  adopted,  the 
merest  tyro  in  railway  management  would  be  aware  that  it  was 
impossible  to  do  the  work  with  the  same  amount  of  stock  which 
was  required  for  an  uniform  gauge.  He  did  not  state  this  as  a 
matter  of  opinion,  but  as  a  matter  of  fact,  which  he  was  satisfied 
every  railway  manager  knew  to  be  beyond  dispute ;  but  the  Author 
asserted— on  what  authority  was  not  stated— that  not  the  smallest 
deduction  should  be  made  on  that  ground.  There  were  many 
practical  instances  of  it.  He  would  take  as  an  illustration  the 
case  of  two  collieries,  each  of  which  thought  it  was  desirable  to 
have  their  own  particular  stock  ;  but  if  the  railway  company  did 
the  work,  the  stock  with  which  they  could  do  it  would  be  less  than 
the  aggregate  stock  of  those  collieries.  If,  on  the  other  hand,  the 
railway  company  determined  to  carry  a  particular  portion  of  their 
traffic  by  a  particular  class  of  wagons,  and  the  other  portion  by 
another  class  of  wagons,  it  was  clear  that,  to  carry  that  traffic, 
they  must  have  a  larger  amount  of  stock.  Then,  again,  there  was 
the  question  of  the  expense  of  working.  When  they  had  the  two 
systems  to  work,  it  was  utterly  impossible  they  could  work  those 
systems  by  running  only  the  same  amount  of  mileage.  They  had 
the  mixed  gauge ;  they  had  two  sets  of  trains,  one  for  the  broad 
gauge,  and  the  other  for  the  narrow  gauge ;  and,  in  working,  they 
must  have  a  largely  increased  mileage;  thus  the  fair  basis  of 
calculation  would  be  to  take  that  additional  mileage  as  an  annual 
co.st,  and  to  capitalise  it  as  a  set-off.     But  that  was  not  done. 

Then,  again,  he  did  not  see  anything  put  down  for  the  increased 
cost  of  maintaining  the  214  miles  of  mixed  gauge.  No  one  could 
dispute  the  fact  that  there  was  a  largo  additional  cost  in  main- 
taining a  mixed  gauge.     He  knew  that,  when  the  mixed  gauge 

*   Vide  nnte,  p.  11. 
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waa  taken  up,  on  the  line  at  Oxford,  the  Great  Western  Company 
calculated  they  saved  nearly  £100  per  mile  in  maintenance  of 
way  ;  and  he  knew  the  saving  could  not  be  less  than  a  fourth  of 
the  cost  of  maintaining  a  single  gauge  ;  and  if  that  was  put  at  £80 
per  mile,  the  increase  of  £20  per  mile — which  was  the  minimum — 
and  capitalized  that  amount  per  mile  over  200  miles,  it  would  bo 
found  there  was  an  amount  of  £80,000,  as  a  set-off  against  this 
£320,700.  Then  he  saw  also,  at  the  other  end  of  the  line,  the 
whole  of  the  stock  of  the  Scinde  railway  would  be  thrown  upon 
the  hands  of  that  company,  and  it  must  be  sold.  That  line  was 
now  of  the  standard  gauge,  and  that  being  done  away  with, 
they  would  have  that  stock  to  sell,  and  to  supply  its  place  with 
other  stock.  He  saw  no  account  of  the  loss  which  would  be 
sustained  by  that ;  and  it  was  well  knovm  if  a  comjiany  had  stock 
to  sell  they  would  think  themselves  happy  if  they  realized 
anything  like  60  per  cent,  of  the  first  cost.  If  he  took  all  the 
items  together,  the  conclusion  he  arrived  at  was  that,  so  far  from 
this  crucial  test,  the  one  solitary  reason,  superior  economy,  being 
actually  realized,  he,  on  the  contrary,  had  no  hesitation  in  stating 
that  the  adoption  of  this  m^tre  gauge  on  the  Funj&b  system  of 
railways  would  be  found  to  occasion  actual  and  positive  increased 
cost  to  the  Indian  Government. 

Now  there  was  one  other  point  which  he  thought  had  not  yet 
been  sufficiently  tested  anywhere — certainly  not  in  England — 
and  that  was,  what  would  be  the  actual  cost  of  working  this  metre 
gauge.  The  only  instanpe  in  England  was  the  Festiniog  railway, 
wliich  he  knew  and  had  traveled  over,  and  there  the  expense  of 
working  and  maintenance  came  out  at  £1,000  per  mile.  Now,  he 
knew  perfectly  well  that  for  years  the  Newcastle  and  Carlisle  line, 
with  a  traffic  greater  than  that  of  the  Festiniog  railway,  never  ex- 
ceeded £500  per  mile.  What  was  it  in  this  gauge  that  caused  the 
Festiniog  line  to  be  worked  at  a  cost  of  £1,000  per  mile  ?  He  thought 
that,  before  assuming  as  a  fact  that  there  was  to  be  this  great  saving 
in  cost,  when  the  Government  were  going  to  adopt  an  innovation 
affecting  the  whole  of  India,  it  would  be  a  prudent  plan  to  ascer- 
tain with  more  certainty  that  which  was  not  referred  to  in  the 
Paper,  namely,  whether  in  the  actual  working  there  was  any  saving 
at  all,  and  whether  there  might  not  be  a  loss  ?  He  held  that  was 
a  j>oint  which  was  already  settled,  taking  the  results  at  Festiniog 
as  a  guide.  He  was  reminded  that  the  Festiniog  lino  was  only  of 
2  ft.  gauge.  That  was  true ;  but  the  argument  had  been  used,  that 
if  a  line  of  3  ft.  3 1  in.  gauge  could  be  worked  more  cheaply  than 
a  line  of  5  ft.  6  in.  gauge,  then  by  reducing  the  gauge  to  2  ft.  it 
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would  be  worked  more  cheaply  still ;  but  he  believed  the  reverse 
would  be  found  to  be  the  case  in  working. 

There  were  several  other  points  to  which  he  should  have  been 
glad  to  refer ;  because  he  found  they  were  matters  in  which,  in  a 
practical  point  of  view,  he  considered  that  the  assumptions  in  the 
Paper  were  entirely  erroneous.  But  he  felt  he  had  trespassed 
sufficiently  long  upon  the  time  of  the  meeting,  and  many  other 
speakers  would  be  able  to  go  into  those  matters  and  to  elucidate 
them. 

Mr.  J.  Hawkshaw,  Patst-President,  said  the  Paper  referred  to  a 
former  report  of  his,  and,  in  fact,  professed  to  draw  from  that  report, 
to  a  certain  extent,  the  data  which  led  the  Author  to  the  conclu- 
sions he  had  stated.  But  on  looking  at  the  Paper  and  comparing 
it  with  his  report,  from  which  it  purported  to  make  extracts,  he 
had  been  a  good  deal  puzzled  to  make  out  the  figures  which  had 
been  ultimately  put  forward  by  the  Author. 

It  purported  to  deal  with  averages  of  figures  given  by  him- 
self, and  with  certain  figures  given  by  Mr.  Fowler,  in  a  report 
made  three  or  four  months  later ;  but  he  could  not  discover  how 
the  conclusions  arrived  at  could  be  derived  from  those  figures. 
In  his  report,  Mr.  Hawkshaw  had  nowhere  put  the  saving 
of  the  3  ft.  6  in.  gauge  at  a  greater  sum  than  £760  per  mile ; 
and  Mr.  Fowler  put  that  saving  in  one  case — that  of  the 
Kotree  and  Mooltan  line — at  £866,  and  in  that  of  the  Indus 
and  Peshawur  line,  at  £794 ;  and  the  average  of  these  two  was 
£830  per  mile.  If  they  took  these  figures,  £830  per  mile  and 
£760  per  mile,  they  got  an  average  saving,  so  far,  of  £795  per 
mile ;  and  that  was  the  only  result  he  could  find  from  averaging 
Mr.  Fowler's  figures  and  his  own.  But  in  that  £760  per  mile  was 
included  a  sum  of  £200  for  saving  of  locomotives.  Now  although 
Mr.  Hawkshaw  had  included  that  sum  in  an  aggregate,  yet  he 
stated,  for  reasons  which  he  gave,  that  he  thought  it  had  no  business 
to  be  there ;  and  if  that  £200  was  omitted— and  the  Author  seemed 
to  think  that  it  should  be  omitted — then  the  average  saving  derived 
from  his  report  and  Mr.  Fowler's  report  came  only  to  £695  per  mile. 
So  far,  therefore,  if  the  Author  had  followed  those  figures,  he  would 
have  got  only  a  sum  of  £695  per  mile,  instead  of  £1,000  per  mile. 

With  regard  to  his  own  report,  it  was  made  entirely  for  the 
Eastern  Bengal  Railway  Company,  and  solely  had  reference  to 
whether  they  could  judiciously  make  an  extension  of  that  railway 
on  the  narrow  gauge,  instead  of  on  the  existing  gauge.  In  making 
that  report  he  put  forward  the  fullest  possible  saving  that  could  be 
arrived  at  by  adopting  a  narrow  gauge ;  and  he  now  thought  he 
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put  the  items  of  saving  too  high.  He  agreed  with  Mr.  Harrison,  that 
the  assumed  saving  of  £200  on  curves  would  never  be  realised.  He 
could  also  quite  agree  with  Mr.  Harrison,  that  they  never  would 
in  India,  by  adopting  the  m^tre  gauge,  effect  a  saving  of  more 
than  j£400  per  mire~6r  £500  per  mile — possibly  not  more  than 
£400  per  mile^  So  much  for  the  saving.  But  there  were  serious 
items  on  the  other  side  of  the  account.  In  this  country  it  was 
well  known  what  those  items  meant;  for  that  was  a  very  old 
question,  discussed  thirty  years  ago,  and  which  some  persons 
reasoned  upon  then,  as  the  Author  did  now ;  and  what  were  the 
recruits  ?  The  results  had  been  that  those  who  said  the  evils  of 
this  break  of  gauge  would  be  too  serious  to  be  borne  proved  to  be 
right ;  and  that  those  who  said  they  were  little  and  trifling,  as 
some  gentlemen  then  said,  had  been  proved  by  experience  to  be 
quite  wrong.  The  Author  said  it  was  admitted— on  what  au- 
thority was  not  stated — that  the  money  value,  in  a  commercial 
sense,  of  a  break  of  gauge  was  4d.  per  ton.  He  need  only  say, 
to  gentlemen  who  were  acquainted  with  this  subject,  that  the 
Author  ought  not  to  have  stated  that  any  such  thing  was  ad- 
mitted. In  fiwst,  nothing  coidd  be  more  erroneous.  Possibly  the 
Author  might  have  got  that  figure  from  Mr.  Hawkshaw's  report ; 
for,  in  referring  to  the  evils  of  this  change  of  gauge,  and  alluding 
to  what  occurred  thirty  years  ago,  he  stated  that  the  commercial 
inconvenience  had  been  estimated  at  from  4d.  to  8d.  and  la.  per 
ton  ;  but  then  he  went  on  to  say,  that  experience  had  shown  those 
estimates  to  be  quite  faUacious. 

Then  the  Author  measured  this  question  in  another  way.  He 
dealt  with  the  present  income  of  Indian  railways,  and  said  they 
now  only  made  3  per  cent. ;  and  he  seemed  to  infer,  because 
they  only  made  3  per  cent.,  they  were  only  carrying  three- 
fifths  of  the  traffic  they  were  intended  to  carry ;  and  therefore 
the  m^tre  gauge  could  carry  that  amount,  &c.  Now,  an  argu- 
ment of  that  sort,  applied  to  Indian  railways,  would  mislead.  He 
remembered  the  time  when  the  Lancashire  and  Yorkshire  railway 
earned  only  2J  per  cent. ;  that  company  was  now  about  to  declare 
a  dividend  of  9|  per  cent.  By  parity  of  reasoning,  men  living  at 
that  day  might  have  said,  "  This  gauge  is  altogether  wrong  :  you 
gentlemen  do  not  know  what  you  are  about.  You  are  making 
only  2^  per  cent.,  and  you  ought  to  have  had  a  gauge  of 
2  ft.  9  in."  But  there  was  an  item  which  the  Author  overlooked 
with  regard  to  the  Indian  empire,  and  with  regard  to  the  question 
of  dividend.  He  believed  it  could  be  clearly  proved  that  every 
natiaii  gained  as  much  from  every  railway  that  was  made  as  the 
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proprietors  gained — nay,  he  believed  it  gained  much  more.  lie 
had  occasion  about  the  year  1850,  at  the  time  the  Lancashire  and 
Yorkshire  railway  was  earning  only  2^  per  cent.,  to  go  before  a 
Committee  of  the  House  of  Commons  to  advocate  a  Bill  which 
proposed  to  increase  the  tolls,  which  they  thought  were  too  low. 
The  Board  of  Trade  reported  against  the  increase,  which  was 
natural ;  but  he  thought  he  satisfied  the  Committee  that,  though 
the  Railway  Company  was  only  earning  2^  per  cent.,  the  districts 
through  which  the  railway  ran  were  receiving  more  than  that  per- 
centage on  the  capital  which  had  been  expended  in  making  the 
railway.  Therefore  ho  must  maintain  that  it  was  a  grievous  error 
in  advising  those  gentlemen  who  had  the  control  of  affairs  in 
India  in  coming  to  conclusions  as  to  the  extension  of  railways, 
to  negative  the  advantages  to  the  country  through  which  they 
passed.  He  believed  that  the  gain  to  India,  from  the  railways, 
would  probably  be  nearly  double  the  dividend  which  they  afforded 
to  the  railway  proprietors. 

There  was  another  point  on  which  he  laid  great  stress,  but  of 
which  the  Author  appeared  to  think  lightly,  namely,  the  questions 
of  the  gauge  and  of  the  character  of  the  railway,  in  a  strategic  point 
of  view.  He  should  not  have  ventured  to  have  spoken  on  that 
branch  of  the  subject  had  he  not,  with  others,  had  occasion,  at  the 
request  of  the  War  Office,  to  advise  as  to  the  means  of  moving 
troops  in  Great  Britain  by  means  of  the  existing  railways.  They 
then  learnt  the  difficult}'^  of  the  task.  Ho  thought  it  of  vast 
importance  to  a  country  like  India — even  more  important  than 
to  Great  Britain  —  that  they  should  be  able  to  jiass  troops  by 
railway  with  the  least  possible  obstruction ;  but  the  Author  said 
there  would  always  be  ample  notice  of  an  invasion  of  India,  and 
that  there  would  be  opportunity  for  proceeding  "  with  the  most 
complete  deliberation"  in  massing  troops  at  some  particular 
place  there  to  await  the  invaders.  Suppose  that  the  invaders 
did  give  notice  they  were  coming,  and  that  the  British  Govern- 
ment had  time  to  get  troops  to  a  certain  point  with  deliberation 
— if  the  troops  were  to  be  kept  waiting  at  that  spot,  he  should 
like  to  know  what  the  expense  of  that  would  be  ?  But  besides 
an  invasion,  might  there  not  also  be  another  Indian  mutiny,  to  put 
down  which  the  troops  might  have,  at  an  hour's  notice,  to  be 
carried  with  the  utmost  rapidity  to  another  point  ?  Therefore  one 
effect  of  this  broken  network  of  railways  in  India  must  be  to  delay 
transport,  and  to  add  to  the  confusion,  always  too  great,  in  such 
cases,  under  the  most  favourable  circumstances ;  this,  in  his  opinion, 
a^mrt  from   all  commercial  questions,  might  render  the  proposal 
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now  made,  if  persisted  in,  one  of  the  greatest  calamities  that  could 
be  brought  upon  the  country.  At  all  events,  he  would  say,  do  not 
proceed  with  this  great  "  programme,"  as  the  Author  called  it, 
oTmaking  10,000  miles  of  m^tre  gauge,  without  a  thorough  and 
efficient  inquiry.  Let  those  gentlemen  who  supported  this  measure 
go  before  some  committee  or  commission,  capable  of  understanding 
and  of  testing  their  statements.  To  arrive  at  a  decision  without  some 
such  previous  step,  would  be,  in  his  opinion,  one  of  the  most  unusual 
proceedings  that  he  could  imagine  in  any  country.  He  would  not 
then  make  any  farther  observations,  because  some  of  the  remarks 
he  had  made  had  already  appeared  in  his  report.  He  would  only 
add  that,  neither  personally  nor  professionally,  had  he  any  interest 
in  the  question  of  what  gaage  was  adopted  in  India.  He,  however, 
conceived  that  a  most  unwise  and  crude  scheme  had  been  suddenly 
rr^pg1]P^*^r  ^^hnnt  duft  nopflideration,  and  that  if  the  Government 
persisted  in  carrying  it  into  execution,  it  would  be  a  consummate 
act  of  folly. 

^Mr.  G.  p7  Bidder,  Past-President,  said  that,  being  the  Consulting 
Engineer  of  that  particular  section  of  railways  in  India  which  had 
been  the  first  assaulted  by  this  scheme,  he  had  taken,  as  might  be 
imagined,  particular  interest  in  it ;  in  point  of  fact,  he  believed  he 
was  the  first  Engineer  whose  attention  was  drawn  to  the  project  of 
the  introduction  of  the  3  ft.  6  in.  gauge  into  India.  He  was  called 
upon  by  the  Directors  of  the  Scinde,  Punjab,  and  Delhi  railways 
to  report  his  opinion  of  the  probable  consequences  of  such  an  in- 
troduction, and  on  the  14th  of  June,  1870,  he  made  his  report, 
in  which  he  did  not  enter  into  such  details  as  Mr.  Hawkshaw  and 
Mr.  Fowler  had  done,  but  ho  stated  in  general  terms  that  he  knew 
there  could  not  be  any  saving  by  the  introduction  of  the  exceptional 
gauge  on  the  Indus  Valley  railway.  He  thought  it  was  now 
necessary  that  a  short  statement  should  be  made  of  the  mod^  in 
which  tiiis  question  had  been  introduced  in  this  country  by  the 
Indian  authorities.  Soon  after  his  report  had  been  made  to  the 
Scinde  Kail  way  Company,  another  report,  was  obtained  from  Mr. 
Hawkshaw  ;  and  then  a  Commission  was  appointed — and  ho  would 
nse  a  strong  word—  a  packed  Commission,  with  a  Duke  for  a  dry 
nnrse,  to  proceed  to  Norway  in  one  of  Her  Majesty's  yachts  to 
inspect  a  railway  in  that  country.  The  Commission  went  to  see  a 
railway,  of  a  narrow  gauge,  and  a  more  common-place  railway  it  was 
impoflsible  to  find.  He  knew  it  very  well,  and  he  was  an  unfortunate 
shareholder  in  it ;  and  he  only  wished  that  it  could  be  made  to 
pay  a  dividend ;  but  ho  did  not  attribute  its  non-paying  character 
to  the  gauge.    The  railway  in  question  had  never  yielded  any 
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dividend,  and  ho  doubted  whether  it  really  paid  the  working  ex- 
penses ;  whereas  a  railway  of  the  ordinary  4  ft.  8 J  in.  gauge,  with 
which  he  was  also  connected,  in  the  same  country,  paid  a  dividend  of 
from  6  per  cent,  to  6  per  cent,  per  annum.  If  this  Commission,  to 
which  he  had  alluded,  instead  of  going  to  Norway  had  gone  to  the 
West  India  Docks,  and  had  seen  some  contractor's  engines  at  tlieir 
ordinary  work  there,  or  had  gone  to  a  colliery  which  could  have 
l)een  pointed  out  to  them,  where  they  would  have  been  shown  a 
4  ft.  gauge  altered  to  the  standard  gauge  of  4  ft.  8 J  in.»  to  obviate 
the  inconvenience  and  expense  resulting  from  a  break  of  gauge, 
they  would  have  derived  more  practical  exi)erience  than  the^' 
did  from  their  plecusant  trip  to  Norway.*  Before  quitting  the 
question  of  exceptionally  narrow-gauge  railways,  he  would 
allude  to  the  Festiniog  railway,  which  was  stated  to  be  paying 
a  largo  dividend,  which  was  mainly  assigned  to  the  fact  of 
its  being  constructed  on  the  narrow-gauge  system ;  whereas,  the 
most  superficial  inspection  of  the  line  would  show  that  the 
dividend  arose  entirely  from  the  exceptional  character  of  the 
traffic — slates  packed  in  conveniently  small  carriages,  traveling 
down  a  good  working  incline  to  the  shipping  port,  and  paying  a 
most  unusual  rate  of  freight.  These  were  circumstances  rarely  to 
bo  found  combined  in  other  localities. 

Agreeing,  as  he  did,  with  the  general  conclusions  stated  by  Mr. 
Harrison  and  by  Mr.  Hawkshaw,  he  would  not  go  over  that  ground 
again,  but  would  address  himself  to  the  particular  case  in  which 
he  was  more  especially  interested  —  the  alleged  economy  in  the 
introduction  of  this  gauge  for  the  Indus  Valley  railway.  He  was 
necessarily  better  acquainted  with   the  condition    of  that  part 


*  It  is  deserving  of  notice,  that  on  the  7th  of  October,  1872,  there  was  opened, 
in  Norway,  a  line  of  32}  English  miles  in  length,  of  a  gauge  of  3  ft.  6  in.,  between 
Ghristiania  and  the  Port  of  Drammen.  There  were  upon  it  some  sharp  gradients 
and  curves,  which  required  adequate  engine  power.  The  general  result  hud  been 
that  the  engines  and  the  rolling  stock  had  been  found  to  be  utterly  ineufficicut. 
The  weight  drawn  by  eadv  engine,  its  own  weight  not  included,  was  only 
652  cwt,  as  comparod  with  1,595  cwt  drawn  by  the  engines  on  the  4  ft.  8^  in. 
gange  lines.  The  traffic  had  therefore  of  necessity  been  confined  almost  entirely 
to  passengers.  The  si>eed  attained  was,  for  fast  trains  with  2  stoppages, 
1  hour  40  minutes,  or  about  19  miles  per  hour;  for  ordinary  trains  with  8 
stoppages,  2  hours  13  minutes,  or  about  14  miles  per  hour.  Up  to  the  present 
time  very  little  merchandise  could  be  transported.  The  general  retiult  was,  that 
in  deference  to  the  public  opinion,  it  had  been  enacted  in  the  *  Storthing.'  or 
Parliament,  that  for  the  future,  the  State  Railways  should  only  bo  constructed 
on  the  standard  gauge  of  4  ft.  SJ  in. ;  and  on  that  gauge  the  new  State  line, 
lag  English  miles  in  leuglh,  via  Frederikshald,  lo  the  Swedish  frontier,  now 
» oommenoed,  would  be  constructed. — G.  P.  B. 
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of  the  Empire,  and  his  mind  had  been  specially  directed  to  various 
circumstances  connected  with  it.  - 

Now,  assuming  Mr.  Hawkshaw's  figures  —  £400  per  mile,  and 
adding  £200  more  for  maintenance,  which,  as  it  was  a  reversionary 
value,  did  not  begin  for  many  years ;  but  assuming  the  saving  to  be 
£600  per  mile.  The  number  of  miles  over  which  it  extended  was — 
490  miles  for  the  Indus  Valley;  and  270  miles  for  the  Peshawur  line ; 
making  760  miles  in  the  whole ;  and  £600  per  mile  over  that  would 
represent  £466,000.  That  was  the  whole  advantage  they  claimed, 
and  that  was  in  construction.  Now  for  the  *  per  contra '  statement. 

With  regard  to  the  Scinde  railway,  it  was  proposed  to  narrow 
the  existing  line.  Mr.  Fowler  assumed  the  cost  to  be  £500  per 
mile,  equal  to  £53,000.  Then,  as  Mr.  Harrison  stated  the  case,  the 
whole  of  the  rolling  stock  there  must  be  sold,  and  must  be  trans- 
ported up  the  Indus  Valley  to  where  the  ordinary  5  ft.  6  in.  gauge 
prevailed ;  but  this  transport  must  be  500  miles  up  the  river,  between 
Mooltan  and  Eotree.  Now,  as  an  example  of  what  the  cost  of  trans- 
port in  India  was,  he  might  mention  that  the  charge  actually  made 
by  the  East  Indian  railway,  from  Calcutta  to  Delhi,  a  distance  of 
1,000  miles,  for  hauling  up  engines  and  wagons,  not  in  steam,  but 
with  the  ordinary  goods'  trains,  was  £350  per  engine  and  £50  per 
wagon;  these  charges  upon  100  engines  and  1,250  wagons,  with 
other  incidental  expenses,  made  a  total  of  more  than  £100,000  paid 
for  railway  conveyance. 

Then,  as  to  rolling  stock,  Mr.  Harrison  had  stated  the  ABC 
experience  of  railway  traffic.  Assume  a  line  broken  up  into 
sections,  and  that  there  was  required  a  separate  stock  for  each 
section,  there  must  be  a  much  larger  stock  than  was  necessary  for 
working  the  section  throughout,  and  that  position  applied  more  par- 
ticularly in  the  Indus  Valley,  for  he  had  considered  the  question  of 
traffic,  and  had  advised  the  Directors  as  to  the  cost  of  the  railway 
and  the  amount  of  rolling  stock  that  would  be  required. 

The  traffic  of  the  Indus  Valley  at  the  present  time  was  repre- 
sented by  steamers,  making  fortnightly  journeys  each  way.  Now 
speaking,  as  he  was,  in  the  presence  of  engineers  who  knew  that 
the  principal  strain  on  the  rails  was  due  to  high  speed,  he  felt 
assured  that  they  would  agree  with  him,  that  a  speed  of  25  miles 
per  hour  on  light  rails  of  40  lbs.  to  the  yard,  would  admit  of  an  or- 
dinary locomotive  engine  traveling  upon  them,  and  as  that  would 
be  quite  adequate  to  the  requirements  of  the  Indus  Valley  traffic, 
the  existing  stock  of  locomotive  engines  need  not  be  increased.  He 
also  came  to  the  conclusion  that,  as  at  present,  the  wagons  were 
iletained  at  Mooltan  and  Kotrcc  to  be  loaded  and  unloaded,  and 
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as  tliis  must  hereafter  be,  more  or  less,  the  case  with  a  break  of 
gauge,  all  of  this  would  be  avoided  by  a  continuous  route,  and 
no  additional  stock  would  be  required;  thus  the  whole  of  Mr. 
Fowler's  estimate,  amounting  to  £400,000  for  rolling  stock  on  the 
Indus  Valley,  would  be  saved  on  this  section  of  the  line. 

The  next  important  saving  would  be  effected  in  the  rolling  stock 
for  the  extension  to  Peshawur,  as,  in  case  of  emergency,  recourse 
might  be  had  to  that  of  the  general  system,  and  certainly  more 
than  one-half  of  the  stock  would  be  found  sufficient ;  thus  a  further 
saving  of  £106,000  would  be  realised. 

To  this  must  be  added  the  cost  of  a  third  rail  from  Mooltan  to 
Lahore,  estimated  by  Mr.  Fowler  at  £275,000,  and  the  amount  of 
extra  cost  of  maintenance,  estimated  by  Mr.  Harrison  at  £20  per 
mile  capitalised. 

Lastly,  the  extra  cost  of  altering  the  Lahore  station  into  an 
interchanging,  in  place  of  a  through  station.  It  was  difficult  to 
estimate  this,  but,  assuredly,  it  could  not  cost  less  than  £50,000. 

By  adding  up  all  these  items,  namely : — 

£ 

1.  Altering  the  gauge  on  the  Bcinde  railway  .  53,000 

2.  Boiling  stock  on  the  Indus  Valley      ....  400,000 

3.  Ditto  on  Peshawur  extension,  one  half       .         .         .  106,000 

4.  Laying  third  rail  firom  Mooltan  to  Lahore  .                  .  275,000 

5.  Extra  maintenance  of  ditto  at  £20  per  mile  capitalised  80,000 

6.  Altering  Lahore  station 50,000 


A  total  was  arrived  at  of    £964,000 

.  Therefore  he  came  to  the  conclusion  that,  instead  of  there  being 
any  economy,  there  would  be  an  absolute  additional  expense  in 
adopting  the  narrow  gauge,  and,  therefore,  the  sole  element  for  its 
Justitication  was  an  entire  failure  in  that  respect. 

Now  as  to  the  inconveniences  of  this  proposed  system — ^there 
was  an  expression  made  use  of  in  the  Paper  which  was  remarkably 
applicable  to  the  case.  The  Author,  in  referring  to  the  invasion 
of  India  by  the  Bussians,  had  used  the  expression,  the  *'  genius  of 
folly."  Mr.  Bidder  must  be  permitted  to  use  this  felicitous  phrase, 
and  to  apply  it  to  the  introduction  of  this  gauge  without  having  pre- 
viously ascertained  the  results;  and  when  a  gentleman  of  the 
Author's  official  position  talked  of  4d,  per  ton  as  representing  the 
commercial  value  of  the  break  of  gauge,  he  could  not  avoid  saying 
that  it  was  the  "  genius  of  folly."  The  Author,  a  man  of  great 
Ja||||^gence,  living  in  London,  must  know  that  the  break  of  gauge 

^^^^fcfiountry  had  long  been  felt  to  be  unendurable,  and  that  the 
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change  to  an  uniform  gauge  had  been  made  at  great  expense.  Had 
Sir  Daniel  Gooch  or  Mr.  Grierson  been  asked  why  they  made  the 
change,  they  would  have  clearly  shown  the  numerous  and  important 
evils  inherent  in  the  system,  apart  from  the  mere  cost  of  trans- 
porting the  goods  from  the  narrow  gauge  to  the  wide  gauge,  and 
vice  vend,  and,  therefore,  not  to  have  inquired  from  them  the  reasons 
for  incurring  such  cost  and  inconvenience  on  such  a  railway 
as  the  Great  \\  estem,  before  a  statesman  ventured  to  recommend 
so  vital  and  detrimental  a  change  in  India,  deserved  to  be  stig- 
matized as  the  "  genius  of  folly."  Then  the  Author  ventured 
on  the  assertion  that  it  was  necessary  that  the  same  engine  should 
be  used  throughout  any  system  of  railway,  whatever  might  bo 
the  variations  in  the  strength  of  the  rails.  He  could  not  possibly 
have  traveled  out  of  London  by  any  of  the  main  lines  without 
seeing  the  engines  changed  at  different  parts  of  the  journey,  and 
at  Crewe  he  would  have  seen  three  separate  trains  propelled]  by 
as  many  engines  united  into  one  train  drawn  by  one  engine. 
Even  in  the  rural  district  of  Devonshire  he  would  find  a  branch 
railway  where  the  broad-gauge  wagons  were  propelled  by  a  small 
*  contractor's  engine.' 

Mr.  Bidder  must  take  exception  also  to  the  spirit  in  which  the 
Paper  had  been  drawn  up.  He  alluded  to  that  part  in  which  it  was 
stated  that  the  natives  of  India  were  taxed  £1,600,000  ;  that  being 
the  difference  between  the  net  receipts  of  the  railways  aqd  the 
interest  paid  by  the  Government.  That  remark  might  apply  to  a 
gre^t  many  things,  no  doubt,  but  to  apply  it  to  the  railways  of 
India  was  the  "  genius  of  folly."  Was  it  no  advantage  to  the 
people  of  India  to  be  carried  at  greater  speed  and  at  less  cost  ? 
Was  that  a  tax  upon  them  ?  Was  the  postal  service  no  compensa- 
tion ?  Was  the  greater  efficiency  of  the  army,  and  the  means  of 
moving  that  army  more  rapidly,  no  compensation  ?  And  yet  the 
Author  had  characterised  the  difference  between  the  net  earnings 
of  the  railways  and  the  interest  paid  on  them  as  a  total  loss,  and 
an  unmitigated  tax  upon  the  natives  of  India.  As  if  the  money 
had  been  spent  on  a  mere  toy. 

Now  Mr.  Bidder  could  tell  them  where  the  waste  was,  but  this 
was  not  the  proper  place  nor  the  proper  occasion  to  do  so  at  any 
great  length.  He  would,  however,  give  a  few  instances.  The 
original  financial  arrangement  for  executing  the  Indian  State 
railways,  if  not  altered,  was  a  rare  specimen  of  the  very  "  genius  of 
folly."  It  was  proposed  to  carry  on  all  the  new  lines  "  pari  passu," 
the  works  to  be  extended  over  a  period  of  twenty  years.  Thus, 
assuming   twenty  millions  sterling  to  represent  the  sum  to  be 
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expended,  the  outlay  was  to  be  at  the  rate  of  one  million  per 
annum.  The  first  result  woidd  be,  that  for  nearly  the  whole  of 
that  period,  the  capital  would  not  only  be  unproductive,  but  the 
unfinished  works  would  be  a  constant  source  of  expense  for  main- 
tenance, to  say  nothing  of  the  waste  from  the  decay  of  the  wood  and 
the  iron.  Besides  which,  the  cost  of  supervision  would  be  immensely 
aggravated,  and  all  responsibility  be  lost  by  the  lapse  of  time.  There 
were  two  obvious  alternatives,  each  mudi  more  rational.  First, 
by  commencing  and  completing  the  most  important  sections  as  soon 
as  possible,  by  the  concentration  of  all  the  resources  of  the  engineer- 
ing staff  upon  these  works  in  the  application  of  the  outlay  of  one 
million  per  annum.  Thus  no  more  ultimate  capital  would  be  ex- 
pended, and  the  lines,  as  they  were  finished,  would  be  a  source  of 
convenience  and  possible  profit,  instead  of  being  a  cause  of  current 
outlay.  Another  plan,  and  that  adapted  to  the  meanest  capacity, 
would  be  to  invest  ten  millions  sterling  in  the  Indian  Railway 
stocks  at  five  per  cent.,  reinvesting  the  annual  income.  Thus, 
in  fourteen  years,  the  ten  millions  woiild  grow  to  twenty  millions, 
and  if  judiciously  applied  woidd  finish  the  lines  by  the  end  of 
twenty  years  as  originally  projected,  whilst  ten  millions  of  money 
would  be  saved,  being  equal  to  the  anticipated  but  illusive  saving 
to  be  effected  by  introducing  the  narrow  gauge  in  India. 

It  had  been  part  of  his  duty  to  frame  a  contract  for  the  con- 
struction of  the  Delhi  railway.  That  was  to  some  extent  an 
experimental  work.  The  line  had  to  cross  several  very  large 
Indian  rivers,  with  regard  to  the  special  features  of  which 
no  reliable  and  definite  information  could  be  obtained;  they 
had  to  some  extent  to  grope  their  way  in  the  dark;  and, 
in  order  to  mitigate  the  risk  to  the  Company,  it  was  his  desire 
to  secure  the  skill  and  attention  of  the  Contractors  in  aid  of 
the  work  by  making  them  liable  for  the  maintenance  of  all  the 
work,  including  the  bridges,  for  a  period  of  three  years.  The 
contract  was  sent  out  to  India  to  be  approved  by  the  authorities 
there,  and  it  came  back  with  the  remark,  **  The  charge  for  main- 
tenance, both  as  regards  time  and  amount,  is  too  great.  Three 
years  is  unusual,  and  in  such  a  climate  two  years  even  is  excessive." 
No  doubt,  in  the  opinion  and  experience  of  the  '  Reporter,*  this  was 
true ;  because  the  gentleman  had  never  had  any  experience.  He 
was  like  the  Irish  fiddler,  who  did  not  know  whether  he  could  play 
or  not,  because  he  had  never  tried.  But  in  the  case  of  the  bridges 
which  wore  injured  by  a  flood,  the  shortening  of  the  period  of 
maintenance,  from  throe  years  to  one  }car,  involved  a  loss  of 
£200,000,  which  would  have  been  ontii*ely  obviated  by  the  pay- 
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meni,  under  the  arrangement  objected  to,  of  a  sum  of  £90,000, 
from  which  there  would  have  been  deducted  the  actual  cost  the 
Company  had  incurred  for  two  years'  maintenance  of  the  rest  of  the 
line  of^  say  300  miles  in  length,  which  would  have  reduced  it  by 
a  very  subetantial  amount. 

In  another  case,  a  gentleman  in  high  position  at  Bombay,  was 
directed  to  advise  upon  what  economy  could  be  effected  in  the 
working  of  the  Indus  flotilla.  That  was  a  mixed  question  of 
economy  and  commercial  return ;  but  what  he  had  to  look  to  had 
nothing  to  do  with  the  conYenicnoe  of  the  public,  or  the  commerce 
— the  only  thing  to  be  considered  was  positive  saving,  and  on  that 
point,  the  report  which  was  made,  dated  Ist  April,  1870,  stated : — 
"  There  are  no  objections  to  Captain  Wood  continuing  to  dis- 
patch boats  from  Eotree  as  soon  as  he  has  obtained  a  fuU  cargo ; 
but  he  should  report  whether  it  would  not  be  expedient  to  make 
the  filling  of  vessels  with  cargo  the  sole  condition  of  departure 
instead  of  endeavouring  to  maintain  a  fortnightly  service.  The 
sooner  it  appears  to  Government,  that  the  flotilla  is  reduced  to 
a  strictly  commercial  service,  the  better  is  the  prospect  of  a  re- 
munerative return." 

These  were  samples  of  the  way  in  which  these  things  were  in- 
vestigated in  India,  but  he  did  not  know  that  thoy  could  very  well 
be  avoided,  because  on  the  inauguration  of  the  railway  system 
the  Indian  Government  enforced  upon  a  very  intelligent  and 
able  body  of  men  conditions  of  service  which  it  was  impossible 
effectually  to  comply  with.  For  instance,  ihey  took  a  military 
gentleman,  who  came  probably  from  the  building  of  a  barrack, 
or  a  church,  or  some  other  useful  employment,  to  try  his  hand  at 
railways.  The  position  was  entirely  new  to  him.  Ho  had  to 
grope  his  way,  and  in  time  he  obtained  some  practical  knowledge ; 
but  on  promotion  he  woidd  be  removed,  and  another  officer  came 
in  his  place ;  so  that  no  responsibility  could  be  fixed  upon  those 
gentlemen ;  and  unless  a  man  had  an  ample  knowledge  of  every 
branch  of  engineering  the  result  must  necessarily  be  disappointing. 
Owing  to  these  circumstances,  a  vast  increase  of  expense  had  been 
thrown  upon  the  Indian  railways  and  the  public  works  in  general, 
which  might  have  been  avoided  had  a  more  efficient  system  been 
adopted. 

On  the  question  of  this  m^tre  gauge,  a  3  ft.  6  in.  gauge  was 
first  talked  of,  and  was  then  suddenly  altered  into  the  metre  gauge, 
for  what  reason  nobody  had  yet  explained.  The  only  reason  that 
t^gg^ted  itself  was,  that  it  had  an  appearance  of  science  about 
it.    It  was  very  scientific  to  say,  *'  This  is  the  ten-millionth  part 
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of  the  quadrant  of  the  earth's  circumference/'  and  that  might  be 
the  foundation  for  this  arbitrary  m^tre  gauge.  All  he  had  to 
say  about  it  was  that,  apart  from  the  question  of  rolling  stdck, 
the  alleged  saving  in  bridges,  earthwork,  and  other  construction, 
was  altogether  illusory.  In  order  to  obviate  the  objections  to  the 
narrow-gauge  stock,  as  originally  designed  to  meet  the  exigencies 
of  military  transport,  the  rolling  stock,  as  now  designed,  was 
nearly,  if  not  quite,  as  wide  as  that  on  the  ordinary  gauge.  This 
at  once  disposed  of  a  large  part  of  the  alleged  saving ;  for,  as  this 
extra  width  could  only  be  attained  by  making  the  frames  overhang 
the  rails  1  ffc.  1]^  in.  more  than  at  present,  much  more  strain 
was  thrown  on  the  rails,  and  much  more  wear  was  occasioned  to 
the  wagons.  The  carritiges  themselves  involved  extra  cost  of 
maintenance,  which  it  was  impossible  to  estimate;  in  fact,  the 
width  of  the  formation  of  the  excavations,  as  well  as  of  the 
bridges,  both  over  and  under,  could  not,  in  practice,  be  reduced 
below  that  of  the  ordinary  gauge ;  so  that  a  similarity  must  exist 
in  all  particulars,  save  that  of  the  mere  width  between  the  rails. 

Mr.  Bidder  would  now  only  ask  the  attention  of  the  meeting  to 
an  extract  from  the  last  report,  from  the  able  pen  of  Mr.  Juland 
Danvers,  made  in  1872  : — 

'*  A  great  deal  has  been  said  lately  about  the  burthen  thrown 
upon  the  Indian  revenues  by  the  railways,  in  consequence  of  their 
failure  to  earn  the  amount  paid  by  Government  for  the  guaran-  . 
teed  interest  upon  the  capital.  This  result  is  no  doubt  greatly  to 
be  lamented,  and  is  contrary  to  the  expectations  of  those  who 
advocated  and  sanctioned  the  existing  system.  But  taking  a 
broad  view  of  the  subject,  these  undertakings  may  claim,  as  a 
set-off  against  their  shortcomings,  credit  for  many  direct  and 
indirect  benefits  which  they  have  produced. 

"  To  say  nothing  of  the  moral  and  social  improvements,  which 
as  civilizing  agents,  they  have  conferred  on  the  country,  there  can 
be  no  doubt  that  railways  have  added  to  its  security,  have  greatly 
advanced  the  material  prosperity  of  the  people,  and  have  been  the 
moans  of  increasing  the  revenue  and  of  saving  much  expenditure, 
both  on  account  of  the  army  and  post-ofiice.  They  are  still  in  their 
infancy,  and  their  direct  contributions  to  the  revenue  are  capable 
of  expansion.  Experience  has  taught  us  lessons,  and  we  have  paid 
for  thera ;  but  I  venture  to  think  that  there  is  more  ground  of 
hope  for  the  ftiture,  than  regret  for  the  past.  And  as  regards  the 
present,  difiiculties  and  uncertainty  should  furnish  a  strong  in- 
centive to  skilful  administration  and  increased  exertion." 

With  these  words  he  entirely  agreed ;  and  ho  hoped  the  increase 
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in  the  prosperity  of  the  Indian  railways,  and  the  advantages  to 
the  proprietors,  would  not  be  arrested  by  the  proposed  introduc- 
tion of  a  break  of  gauge,  which  could  only  be  characterised  as  a 
calamity,  as  grievous,  with  regard  to  railways  in  India,  as  it  had 
been  in  this  country.^ 

Major-General  Strachey,  B.E.,  F.E.S.— being  unable,  on  account 
of  hoarseness,  to  make  himself  audible^ — ^handed  in  the  following 
written  remarks,  which,  by  permission  of  the  President,  were  read 
by  the  Secretary.  He  stated  that  he  came  forward  in  this  dis- 
coBsion  with  some  hesitation,  and,  perhaps,  even  with  some 
anxiety.  He  felt  that  he  appeared  under  great  disadvantage  in 
following  some  of  the  leaders  of  the  Engineering  profession, 
men  whose  adverse  opinion  neoessaiily  carried  with  it  great 
weight ;  and  that  he  was  addressing  an  audience,  the  sympathies 
of  the  majority  of  which  were  with  his  opponents.  He  was  there, 
having  no  authority  to  represent  the  views  of  the  Government, 
whose  acts  were  in  substance  under  discussion,  but  with  the  sense 
that  any  failure  on  his  part  to  carry  conviction  would  be  attributed, 
not,  as  it  should  be,  to  his  personal  deficiencies,  but  to  the  cause 
itself!  However,  he  was  conscious  that,  under  the  circumstances 
of  the  case,  it  had  become  necessary  for  him  to  take  a  share  in 
the  discussion,  and  he  accordingly  did  so. 


*  Since  the  oonoluBion  of  the  discussion  it  has  been  ascertained  that  on  the 
11th  of  March,  1873,  a  return  was  made  to  the  House  of  Commons,  signed  by 
Mr.  Thornton,  containing  the  following  extract  from  a  Minute  of  the  late  Lord 
Dalhoufiie  respecting  the  gauge  of  Indian  railways: — 

**  Extract  Minute  by  the  Earl  of  Dalhousie,  Governor-General  of  India,  dated 
4th  July,  1850. 

«'  32.  The  Court  of  Directors  have  recommended,  at  the  same  time,  the  use  of 
the  narrow  gauge  of  4  feet  8}  inches  for  the  railway  about  to  be  constructed. 
Although  the  letter  of  the  Court  recommends,  but  leaves  to  the  Government  of 
India  to  determine  as  to  the  gauge  which  should  be  adopted  on  this  occasion,  I 
consider  the  question  to  be  one  of  such  moment  as  to  deserve  a  careful  considera- 
tion and  an  authoritative  and  conclusive  decision  by  the  highest  authority  con- 
nected with  the  Indian  Empire,  who  alone  can  have  access  to  that  full  informa- 
tion and  extended  experience  which  would  make  such  a  decision  really  and 
satiiifactorily  conclusive. 

^  33.  The  British  Legislature  fell  unconsciously,  and  perhaps  unavoidably,  into 
the  mischievous  error  of  permitting  the  introduction  of  two  gauges  into  the 
United  KingdonL  The  numerous  and  grievous  evils  which  arose  from  that  per- 
mission are  well  known,  and  will  long  be  felt  throughout  all  England.  The 
Government  of  India  has  it  in  its  power,  and  no  doubt  will  carefully  provide,  that 
however  widely  the  railway  system  may  bo  extended  in  this  Empire  in  the  time 
to  oome,  these  groat  evils  shall  bo  averted,  and  that  uniformity  of  gauge  shall  be 
rigidly  enforced  from  the  first." — Vide  Appendix  I. 
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Before  proceeding  to  the  more  special  matter  in  hand,  he  would 
say  a  few  words  as  to  the  manner  in  which  the  question  before  the 
Meeting  had  been  treated  by  the  gentlemen  who  had  preceded  him. 
lliey  had,  as  it  appeared  to  him,  spoken,  if  not  with  an  ex- 
pressed, at  all  events  with  an  implied  sentiment,  that  the  Govern- 
ment of  India  should  submit  itself  to  the  judgment  of  the 
Institution,  or  of  English  engineers,  in  respect  to  the  course  it 
had  taken  in  adopting  the  narrow  gauge  in  India.  There  had 
been  a  sort  of  assumption  that  English  civil  engineers  were,  in 
such  a  question  as  that  before  the  Meeting,  the  fit  persons  not 
only  to  advise  but  to  determine,  and  that  engineering  experience 
obtained  in  England  was  the  only  qualification  of  any  value  in 
dealing  with  the  details  under  discussion.  There  had  been  no  indi- 
cation that  other  considerations  were  involved  in  the  policy  of  the 
Government  than  those  of  a  technical  nature.  There  had  been  no 
recognition  that  the  circumstances  of  India  had  any  important 
bearing  on  the  questions  at  issue.  There  had  been  no  suggestion 
that  persons  who  had  passed  a  large  part  of  their  lives  in  India 
might  be  better  able  to  judge  of  the  wants  and  capabilities  of  that 
couniry,  than  those  who  had  never  even  seen  it.  There  had  been 
no  account  taken  of  the  probability  that  those  who  were  responsible 
for  the  government  of  that  country,  and  who  alone  could  have  at 
their  command  all  the  various  available  sources  of  information 
regarding  its  political,  social,  material,  and  financial  conditioB, 
must  be  the  proper  persons  to  decide  such  a  question  as  this ;  and 
that  it  would  be  a  complete  inversion  of  parts  for  the  Government 
to  supply  its  general  knowledge  to  professional  critics,  and  to  leave 
to  them  the  guidance  of  its  policy. 

He  felt  the  highest  respect  for  the  judgment  of  the  leading 
civil  engineers  of  this  country,  and  he  assented  to  a  large  part  of 
what  had  been  said  in  the  discussion  by  Mr.  Harrison  and  by 
Mr.  Hawkshaw ;  but  he  could  not  admit  the  necessary  applicability 
of  many  of  their  doctrines  to  every  case;  and  as  regarded  the 
present  case  he  denied  the  applicability  of  much  that  had  been 
said.  He  must  affirm,  as  a  general  principle,  applying  to  all 
branches  of  the  gauge  discussion,  that  experience  based  on  one  set 
of  conditions  was  not  conclusive  under  totally  different  conditions. 
In  truth,  the  correct  presumption,  where  conditions  differed  greatly, 
was,  that  results  would  also  differ  greatly.  When,  therefore,  the 
Government  of  India  and  its  advisers  were  more  or  less  directly 
charged  with  want  of  due  regard  to  professional  considerations, 
based  on  English  experience,  he  did  not  hesitate  to  retort,  that, 
whatever  might  be  the  technical  knowledge  of  the  critics,  they 
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did  not  poflsess  snoh  a  knowledge  of  Indian  local  conditions,  or  of 
the  practical  administration  of  a  great  country,  as  to  render  their 
opinion  more  than  one  of  the  elements — though  an  important  one 
— in  the  consideration  of  the  qnestion.    Further,  he  was  convinced 
that  the  serious  financial  failure  of  the  Indian  railway  system — 
for  that  it  had  &iled  financially  was  heyond  question — had  heen 
caused  by  the  want  of  subordination  of  European  technical  skill 
to  a  proper  perception  of  local  wants  and  resources ;  and  the  lesson 
that  he  necessarily  drew  from  that  conviction  was,  that  the  pro- 
gress of  railway  construction  in  India  should  be  brought  much 
more  completely  under  the  control  of  the  responsible  government 
of  the  country  than  had  hitherto  been  the  case. 

The  Government  of  India  had  thus  summed  up  the  grounds  on 
which  it  had  resolved  to  adopt  the  narrow  gauge  for  the  railways 
between  Lahore  and  Peshawur,  and  Mooltan  and  Kotree : — "  We 
are  satisfied  that  the  economy  likely  to  be  obtained  from  the  adop- 
tion of  the  narrow  gauge  will  justify  our  accepting  the  break  of 
gauge  at  Lahore,  with  such  inconveniences  as  it  involves."  This, 
he  believed,  quite  fairly  stated  the  case.  That  certain  incon- 
veniences might  be  caused  by  a  break  of  gauge  was  not  denied, 
but  the  advantage  to  be  secured,  by  economy  of  construction  was 
said  to  be  such  as  to  justify  the  conclusion  come  to. 

The  Paper  under  discussion  had  for  its  object  the  elucidation, 
from  the  Author's  point  of  view,  of  the  facts  on  which  such  a  con- 
clusion might  be  supported.  The  reply  that  had  been  given  to 
the  Author,  by  the  gentlemen  who  had  already  taken  part  in  the 
discussion,  had  been  directed  to  the  object  of  showing  that  on  the 
Author's  data  the  saving  of  money  by  the  adoption  of  the  narrow 
gauge  would  not  by  any  means  amount  to  what  had  been  re- 
presented in  the  Paper,  and,  in  fact,  that  it  would  be  insignifi- 
cant ;  while  the  objections  to  the  break  of  gauge  were  little  short 
of  insuperable. 

Now  he  would  at  once  recognise  that  the  Author's  adversaries 
had,  at  all  events,  some  appearance  of  success  in  their  criticism  of 
the  fifst  part  of  the  Author's  argument;  namely,  that  which 
related  to  the  supposed  superior  economy  of  the  narrow-gauge 
system.  But  this  advantage  was  not  substantial,  and,  so  far  as  it 
had  gone,  had  been  gained  over  the  Author's  way  of  stating  his 
case,  and  in  no  way  disturbed  the  essential  conclxusion  affirmed  by 
the  Government  of  India. 

l^fore  going  on  to  state  the  grounds  on  which  he  rested  this 
remark,  he  thought  it  would  be  desirable  for  him  to  show  what 
was  likely  to  be  required  of  an  Indian  narrow-gauge  railway,  and 
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to  what  extent  it  would  be  able  to  moot  those  requirements.  If 
the  m^tre-gange  lines,  as  now  being  constructed,  were  not  fully 
able  to  carry  all  the  traflSc  likely  to  be  brought  upon  them,  the 
whole  argument  in  their  favour  would  be  at  an  end ;  but  he  would 
show  how  questions  on  that  point  might  be  met. 

It  had  been  ascertained  that  the  total  traffic  of  the  East  Indian 
railway,  the  heaviest  worked  line  in  India,  might  be  taken  to  be 
about  equal  to  840  tons  of  goods,  and  1,064  passengers,  carried 
over  every  mile  of  railway  in  24  hours.  Also,  it  had  l)een  found 
that,  taking  the  combined  passenger  traffic  and  goods  traffic,  the 
average  load  of  an  East  Indian  train  was  about  71  tons  of  goods, 
together  with  89  passengers,  which,  for  the  present  argument,  might 
be  considered  as  carried  in  a  mixed  train. 

Supposing,  further,  the  passengers  to  be  equally  divided  be- 
tween the  up  and  down  traffic,  and  the  goods  to  be  carried  in  the 
approximate  proportion  that  actually  held  in  the  two  directions, 
about  6  trains,  such  as  he  had  described,  in  both  directions,  would 
suffice  to  do  the  work. 

Now  if  a  narrow-gauge  railway,  such  as  those  actually  under 
construction  at  the  present  time  in  India,  were  set  to  carry  this 
traffic,  it  would  be  found  that  the  load  of  an  averaj^e  East  Indian 
train  could  be  conveyed  in  about  14  narrow-gauge  wagons  and 
3  naiTOw-gauge  passenger  carriages,  of  the  pattern  now  being 
supplied — that  was  supposing  all  the  wagons  and  carriages  to  be 
run  full.  If  the  vehicles  were  supposed  to  carry  only  half  their 
full  loads,  double  the  number  of  such  trains  would  be  required  to 
that  actually  run  on  the  East  Indian  line.  Such  a  narrow-gauge 
train  as  ho  was  speaking  of  would  consist  of,  say,  18  vehicles, 
including  a  brake-van,  and,  if  full,  might  weigh  in  the  gross 
144  tons.  With  vehicles  half  full  the  load  might  be  about 
100  tons.  One  of  the  12-ton  engines  recently  made  for  the  Indian 
narrow-gauge  lines  would  suffice  to  draw  such  loads  on  the 
ordinary  easy  gradients  of  Indian  lines. 

Hence  it  followed  that  the  whole  traffic  of  the  East  Indian 
railway,  as  now  existing,  might  be  carried  on  a  lii^  of  narrow- 
gauge  railway,  with  an  average  of  12  trains  a  day  each  way,  such 
trains  running  half  empty.  As  such  a  condition  of  things  could 
not  possibly  be  necessary,  and  as  2  engines  could  be  combined, 
or  18-ton  engines  and  24-ton  engines  could  easily  be  provided  if 
desired,  there  could  be  no  room  to  doubt  that  the  narrow-gauge 
lines,  as  now  being  constructed,  and  doubled  when  necessary, 
were  quite  capable  of  carrying  the  heaviest  traffic  now  existing  in 
India,  or  ever  likely  to  be  brought  on  them. 
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The  narrow-gauge  wagons  and  passenger  vehicles  were  quite 
able  to  carry  what  was  required,  whether  merchandise,  or  military 
equipments,  or  stores — the  heaviest  si6ge  gun  with  its  carriage 
did  not  weigh  5  tons — or  that  was  or  could  be  carried  on  the 
5  ft.  6  in.  gauge ;  and  the  only  real  difference  between  the  gauges 
in  that  respect  was,  that  more  vehicles  were  required  on  the  narrow 
gauge  than  on  the  broad  gauge,  to  contain  a  given  weight  of  goods. 
Under  these  circumstances  it  seemed  quite  opposed  to  fact  to  speak 
of  the  mdtre-gauge  lines  as  *toy'  railways,  or  as  being  weak 
with  reference  to  the  actual  traffic  to  be  carried  on  them. 

Having,  as  he  believed,  thus  fully  established  the  sufficiency  of 
the  narrow-gauge  lines  under  construction  for  all  that  was  required 
of  them,  he  would  discuss  the  question  of  their  cost  as  compared 
with  that  of  broad-gauge  lines. 

It  was  first  essential  to  inquire  whether  the  estimates,  that 
had  up  to  the  present  stage  of  the  discussion  been  referred  to, 
properly  represented  the  cost  of  the  railways  that  would  have  been 
constTucted  between  Lahore  and  Peshawur,  and  between  Kotree 
and  Mooltan,  if,  on  the  one  hand,  the  narrow  gauge  had  been 
adopted,  and  on  the  other,  if  it  had  not.  To  this  inquiry  only  one 
answer  could  be  given,  namely,  that  those  estimates  were  utterly 
worthless  for  the  object  in  view ;  that  they  did  not  in  any  way 
represent  the  financial  consequences  of  the  alternative  systems  of 
construction,  and  that  the  conclusions  of  the  Government  of  India 
were  not  based  upon  them  or  anything  like  them. 

The  Author,  giving  what  might  be  termed  a  logical  turn  to  his 
argument,  had  endeavoured,  and  General  Strachoy  thought  with 
complete  success,  to  show  that  even  on  the  figures  which  had  been 
put  forward  by  the  opponents  of  the  narrow  gauge  in  the  present 
case,  an  important  pecuniary  gain  would  have  been  secured  by  the 
adoption  of  the  narrow  gauge.  Rejecting  those  figures  as  wholly 
inapplicable.  General  Strachey  asserted  that  the  financial  advantage, 
that  had  in  fact  been  secured,  was  very  great,  and  that  it  would 
fully  justify  the  conclusion  that  had  been  come  to  by  the  Indian 
Government. 

The  estimates  referred  to  were  based  on  a  40  lbs.  rail  for  the 
narrow  gauge,  and  a  42  lbs.  rail  or  a  45  lbs.  rail  for  the  broad  gauge, 
and,  BO  far  as  he  could  judge,  corresponding  loads  for  the  bridges, 
thereby  implying  that  the  alternatives  between  which  the  Govern- 
ment had  really  made  a  selection,  were  lines  thus  to  be  designed. 
He  denied  this  emphatically.  It  was  certain  as  a  matter  of  fiEict, 
which  he  challenged  any  one  to  disprove,  or  even  to  question  with  a 
show  of  reason,  that  if  the  broad  gauge  had  been  adopted  the  rails 
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would  not  have  been  lighter  than  60  Ibe.  to  the  yard,  and  that  the 
general  characteristics  of  the  lines  and  the  stock,  engines,  as  well 
as  vehicles,  in  use  on  the  'neighbouring  broad-gauge  lines  would 
also  have  been  accepted,  and  that  all  the  bridges  would  have  been 
designed  to  carry  the  heavy  loads  of  that  gauge,  instead  of  the 
reduced  loads  of  the  narrow  gauge. 

He  was  at  the  present  moment  stating  what  would  have  been, 
as  distinguished  from  what  might  have  been,  and  he  positively 
asserted  that  the  question  which  the  Government  of  India  had  to 
decide  was  this : — "  Shall  we  accept  a  narrow  gauge  with  all  pos- 
sible economy,  subject  to  such  inconveniences  as  a  break  of  gauge 
at  liahore  involves ;  or  shall  we  preserve  the  continuity  of  gauge, 
and  provide  for  the  free  passage  of  the  stock  of  the  existing  broad- 
gauge  railways  to  meet  possible  military  exigencies,  by  the 
adoption  of  the  broad  gauge  in  its  existing  form  for  the  lines  to 
be  made  on  the  Punj&b  fipontier?"  The  idea  of  a  compromise 
between  the  two  plans  which  should  give  some  of  the  advantages, 
while  it  had  some  of  the  disadvantages  of  both,  did  not  appear  to 
meet  the  real  question  at  issue,  and  did  not  come  seriously  under 
the  consideration  of  the  Government. 

As  a  &ct  the  construction  of  the  Lahore  and  Feshawur  line  had 
actually  been  begun  on  the  broad  gauge  before  the  question  of 
adopting  the  narrow  gauge  was  raised,  and  100  miles  of  60  lbs. 
rails  were  ordered,  and  the  original  designs  of  the  bridges  were 
prepared  on  the  regular  broad-gauge  standard  of  strength. 

For  these  reasons  it  seemed  to  him  to  be  placed  beyond  dispute, 
that  the  actual  saving  that  would  be  obtained,  by  the  adoption  of 
the  narrow  gauge  in  the  Punjab,  could  not  be  reckoned  at  a  smaller 
sum  than  from  £1,000  to  £1,500  per  mile  on  account  of  permanent 
way,  and  from  30  per  cent,  to  40  per  cent,  on  the  cost  of  the  iron- 
work of  all  bridges,  besides  minor  economies  of  various  sorts,  into 
which  it  was  needless  to  enter  in  detail. 

For  the  Lahore  and  Peshawur  line,  on  a  length  of  270  miles, 
the  saving  on  permanent  way  would  amount  to  about  £350,000, 
and  on  the  bridges  perhaps  to  £250,000,  or  together  £600,000.  On 
the  whole  he  considered  that  the  total  economy  might  be  about 
three-quarters  of  a  million.  The  490  miles  of  the  Indus  Valley 
railway  would  give  a  saving  of  not  less  than  £500,000  on  the 
permanent  way,  and  probably  as  much  more  on  other  items,  or, 
in  all,  about  one  million ;  but  the  character  of  the  works  was  not 
yet  sufficiently  known  to  admit  of  any  very  precise  statement 
being  made  as  to  this  line. 

Against  the  savings  thus  attainable  must  be  set  off  the  cost  of 
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tho  first  chango  from  tlio  broad  gauge  to  the  narrow  gauge  on  the 
line  between  Lahore  and  Peshawur,  and  the  outlay  necessary  for 
obviating  a  break  of  gauge  between  the  new  narrow-gauge  lines 
and  the  existing  broad-gauge  lines  from  Kurrachee  to  Kotree,  and 
from  Mooltan  to  Lahore. 

It  was  not  now  possible  to  estimate  that  charge  in  a  definite  way, 
because  it  had  not  yet  been  determined  what  arrangements  should 
be  made  at  the  junctions  between  the  new  narrow-gauge  lines  and  the 
old  broad-gauge  lines.  Taking  the  most  unfavourable  view  of  the 
case,  it  seemed  impossible  to  suppose  that  a  greater  outlay  than 
£500,000  could  be  necessary;  which  would  still  leave  a  total 
advantage  on  the  Punjab  lines  of  about  £1,000,000. 

Those  figures  did  not  take  into  consideration  the  greater  economy 
of  maintenance  on  the  narrow-gauge  lines,  which  would  probably 
be  in  proportion  to  their  greater  economy  in  first  cost.  It  was 
difficult  to  estimate  that  element  of  saving  at  present  with  any 
useful  amount  of  precision ;  nor  did  he  think  that  account  of  it 
could  properly  be  taken  in  this  discussion,  as  it  did  not  concern 
the  capital  outlay.  Mr.  Hawkshaw,  however,  had  reckoned  it  to 
be  equal  to  the  whole  saving  on  the  first  cost  of  the  permanent 
way,  and  on  this  standard  the  additional  amount  to  be  credited 
to  the  narrow-gauge  lines  would  be  more  than  three-quarters  of  a 
million,  thus  raising  the  whole  saving  to  about  two  millions. 

But  he  readily  admitted  that  he  did  not  attach  any  particular 
weight  to  the  exact  amount  thus  arrived  at.  What  he  desired 
to  affirm  was  that  there  seemed  complete  evidence  of  a  very  impor- 
tant saving,  due  to  the  adoption  of  the  narrow  gauge;  and  that 
the  only  countervailing  disadvantage,  the  break  of  gauge,  was  not 
one  which  would,  under  the  actual  circumstances  of  the  traffic, 
render  the  saving  illusory  or  nugatory. 

So  fiir  as  the  interests  of  commerce  were  concerned,  he  entirely 
agreed  with  the  Author  that  a  single  break  of  gauge  at  Lahore 
between  the  lines  down  the  Indus  Valley  and  up  to  Peshawur,  and 
those  leading  to  Delhi  and  the  eastward,  might  be  altogether 
disregarded.  Even  the  double  break  that  would  be  caused  by  the 
interposition  of  the  m^tre  gauge  between  Kotree  and  Mooltan,  if 
no  change  whatever  were  made  in  the  existing  broad-gauge  linos, 
he  should  regard  commercially  as  of  little  importance.  Tho  cost  of 
the  transfer  of  goods  would  be  very  much  more  than  compensated 
by  the  reduced  interest  on  the  capital  saved.  It  was  not  in  the 
least  to  the  point  that  a  break  of  gauge  in  England,  under 
circumstances  of  a  totally  different  nature,  had  been  found  to  be 
intolerable.     To  complain  of  the  injury  done  to  the  traffic  on  the 
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Indus  Valley  railway  because  vehicles  started,  from  Dellii,  for 
instance,  would  not  \\e  able  to  pass  to  Kurrachoo,  would  not  lie  loss 
visionary  than  a  similar  complaint  as  to  interchange  of  traffic 
l)etween  Russia  and  Spain.  No  tendency  to  any  such  traffic  could 
arise  that  would  have  the  smallest  practical  importance. 

As  to  the  railway  from  Lahore  to  Pcshawur,  it  was  equally 
visionary  to  anticipate  any  export  traffic  except  of  the  smallest 
amount.  There  was  hardly  any  cart  traffic  in  the  districts  weAt 
of  the  Kavee,  and  beyond  the  Jhelum  that  sort  of  conveyance  was 
impossible,  except  along  the  line  of  road  now  to  be  occupied  by 
the  railway.  As  to  the  import  trade  from  the  west,  the  one  item 
of  any  importance  would  be  salt.  Now  the  retail  soiling  price 
of  salt  in  the  districts  of  the  North-Westem  Provinces,  where  the 
more  important  consumption  took  place,  varied  from  3  rupees  to 
4  rupees  per  maund,  or  say  from  160  shillings  to  200  shillings 
per  ton.  If  the  cost  of  transfer  at  Lahore,  from  the  narrow-gauge 
wagons  that  brought  it  from  the  mines  to  the  broad-gauge  wagons 
that  carried  it  on  to  the  markets  for  it  in  the  east,  amounted  to  4d, 
per  ton,  the  result  would  be  an  increase  to  the  retail  price  of  no  more 
than  from  I  per  cent,  to  |  per  cent.,  a  quantity  quite  inappreciable. 
If  any  one  thought  4d.  per  ton  too  little  for  the  cost  of  transfer, 
he  could  readily  correct  the  calculation  ;  but  the  most  extravagant 
estimate  would  not  raise  the  charge  to  1  per  cent,  on  the  selling 
price. 

He  was  somewhat  at  a  loss  to  follow  Mr.  Hawkshaw's  remarks 
as  to  the  necessary  evil  of  break  of  gauge  apart  from  the  extent 
and  nature  of  the  traffic ;  and  such  extreme  doctrines  as  that  gen- 
tleman api)eared  to  advocate  struck  him  as  little  less  ludicrous  than 
an  assertion,  that  the  original  cost  of  loading  goods  into  wagons 
rendered  railway  transport  in  all  cases  commercially  impossible, 
because  this  might  be  true  in  some  extreme  case. 

As  to  the  effect  of  the  break  of  gauge  on  possible  military 
operations  in  the  Punjab,  he  agreed  entirely  with  the  Author. 
To  argue  on  this  point  from  any  experience  obtained  from  military 
operations  in  Europe,  without  a  careful  discrimination  of  the  fea- 
tures which  would  be  alike  and  different  in  any  possible  war  on 
the  Punjab  frontier,  could  lead  to  no  conclusions  of  any  value. 
He  should  not  attempt  to  enlarge  on  the  possibilities  of  war  in 
India,  or  to  imagine  the  circumstances  under  which  troops  or 
military  stores  might  have  to  be  moved  by  railway  in  that  country. 
All  that  he  need  say  was,  that  the  narrow-gauge  lines  under  con- 
struction would  be  as  efficient  in  the  transport  of  troops  and  stores, 
within  the  practical  necessities  of  the  case,  as  any  broad-gauge 
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lino  that  conld  be  made,  without  going  to  an  expense  vastly 
in  excess  of  anything  that  had  ever  been  seriously  suggested. 

A  single  line  of  railway,  having  very  severe  gradients  for  a 
considerable  part  of  its  length,  could  not  be  regarded  as  an  eflScient 
instrument  for  moving  large  bodies  of  troops,  accompanied  by 
horses  and  guns,  and  the  other  impedimenta  of  an  Indian  army; 
and  this  was  equaUy  true  of  a  5  ft  6  in.-gauge  as  of  a  m^tre-gauge 
line.  On  the  other  hand,  as  &r  as  the  supply  of  stores  was  concerned, 
the  narrowest-gauge  line  ever  constructed  would  readily  meet  all 
the  demands  of  any  army  that  was  ever  likely  to  be  put  in  the  field 
on  the  Punjab  frontier. 

It  was  not  to  be  supposed  that  he  denied  the  general  advan- 
tage of  continuity  of  gauge  and  the  corresponding  disadvantage  of 
break  of  gauge — very  far  from  it.  If  the  5  ft.  6  in.  gauge  could  have 
been  retained  consistently  with  other  necessities  of  the  case,  no 
one  would  ever  have  proposed  a  change.  Now  what  were  the 
facts?  Having  provided  about  5,000  miles  of  railway,  the  country 
found  itself  burdened  with  an  annual  payment  of  one  million  and 
three-quarters  in  respect  of  those  lines,  in  excess  of  all  receipts, 
and  with  little  prospect  of  any  early  or  considerable  relief  from 
this  heavy  financial  burden.  Further,  it  was  apparent  that  under 
the  existing  system  of  construction  and  management,  it  could 
hardly  be  expected  that  any  more  railways  could  be  made  without 
leading  to  a  permanent  charge  on  the  revenues  of  from  2  per  cent. 
to  3  per  cent,  on  the  whole  capital  outlay  required.  It  was  under 
these  circumstances  that  the  Government  of  India,  seeing  the  great 
importance  of  the  extension  of  railways,  determined  to  seek  some 
more  economical  system  under  which  this  extension  might  become 
possible.  The  conclusions  come  to  were,  that  all  lines  should  in 
the  future  be  carried  out  without  the  intervention  of  companies, 
and  that  the  outlay  on  construction  should  be  reduced  to  a 
minimum,  by  the  adoption  of  the  narrowest  gauge  and  the  lightest 
rails  and  rolling-stock,  compatible  with  the  requirements  of 
Indian  traffic. 

Now  it  was  not  to  be  supposed  that  so  serious  a  change  could  be 
made  without  strong  opposition.  It  would  also  be  apparent  how 
the  two  parts  of  the  policy  of  the  Government — the  suppression 
of  the  companies  and  the  change  of  gauge— were  almost  neces- 
sarily bound  up  together,  particularly  in  the  outset,  and  with 
respect  to  those  districts  where  existing  companies  supposed  they 
had  claims  to  carry  out  suggested  extensions.  The  success  of  the 
new  policy  of  the  Government  depended  on  its  being  applied  on 
a  large  and  consistent  plan ;  and  any  hesitation  in  applying  it  on 
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the  first  occasion  on  which  it  secmod  likely  to  1)0  productive  of 
decided  economy  would  very  possibly  have  led  to  its  totiil  luiH- 
carriage.  It  could  not  Ik)  admitted  that  the  economy  likely  to 
be  obtained  by  the  now  policy  of  the  Govoniment  woukl  be  limited 
to  the  saving  of  first  cost  on  the  new  lines  of  railway,  though  this 
alone  would  fully  have  justified  it.  The  economy  due  to  the 
change  of  system  of  management  muHt  not  be  lost  siglit  of  as  an 
essential  part  of  the  plan.  Therefore,  in  order  to  estimate  the 
whole  financial  advantage  of  tlie  new  policy  in  the  Punjab,  a 
question  of  great  complexity  had  to  ho  dealt  with,  wliich,  though 
it  related  to  engineering  ojierations,  involved  grave  considerations 
of  financial  and  political  importance,  and  thus  became  one  of 
general  administrative  policy. 

The  responsibility  for  coming  to  a  decision  on  this  question  rested 
with  the  Government  of  Lord  Mayo  and  the  Duke  of  Argyll ;  and 
their  decision  was  in  favour  of  the  system  of  construction  which 
the  Indian  Government  began  to  carry  out  about  two  years  ago. 

It  might  also  be  observed,  that  the  course  which  the  Government  of 
India  had  thus  felt  itself  comi>elled  to  adopt,  was  that  which  other 
poor  countries  had  also  lately  adopted  in  many  otlier  parts  of  the 
world  where,  as  in  India,  capital  could  only  be  obta-ined  from 
foreigners  and  on  an  absolute  guai-antee  of  interest,  and  where  the 
traffic  prospects  wore  poor.  The  recent  development  of  narrow- 
gauge  railways  in  the  southern  parts  of  the  ll^nited  States  of  America 
showed  that  the  experience  of  that  great  commercial  country  was 
not  in  opposition  to  the  adoption  of  cheap  lines  of  railway,  involv- 
ing break  of  gauge,  under  certain  conditions  of  traffic  and  first  cost^ 

Although  there  were  many  other  developments  of  the  su})ject 
which  might  have  served,  in  his  own  opinion,  to  strengthen  his 
argument,  he  felt  that  he  should  not  be  ju8tifie<l  in  further  intruding 
on  the  patience  of  the  Meeting,  except  in  relation  to  one  or  two 
matters  from  which  the  course  of  his  argument  had  gradually  letl 
him  away. 

First,  as  to  the  proposals  that  had  been  made,  that  broad-gauge 
lines  should  be  constructed  with  light  rails,  say  from  42  lbs.  per 
yard  to  45  lbs.  per  yard,  in  preference  to  lines  of  a  narrower  gauge. 

He  had  said,  in  relation  to  the  Ihinjab  lines,  that  the  alternative 
did  not,  in  fact,  arise ;  but  the  objection  that  existed  in  that  case 
would  not  necessarily  apply  in  others.  If  required  to  state  shortly 
his  own  conclusions  on  that  point,  ho  should  say  that  the  narrower 
gauge  necessarily  possessed  a  certain  amount  of  financial  advan- 
tage ;  and  that  if  45  lbs.  rails  or  42  lbs.  rails  were  suited  for  wagons 
carrying  16  tons  on  4  wheels,  such  as  those  of  the  broad  gauge. 
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a  far  lighter  rail  would  suffice  for  wagons  carrying,  on  the  same 
number  of  wheels,  only  half  that  load ;  and  that  the  assumption 
by  the  advocates  of  the  light  broad-gauge  lines  that  the  narrow- 
gauge  lines  must  have  40  lbs.  rails,  was  untenable,  and  their  com- 
parative estimates  based  on  that  assumption  worthless. 

Further,  he  concluded  that  the  presumption,  in  such  a  country  as 
India,  would  be  in  favour  of  a  narrow-gauge  line,  if  the  length  of 
it  was  such  as  to  justify  a  break  of  gauge,  having  regard  to  the 
probable  traffic ;  or  if,  from  the  nature  of  the  case,  there  was  an 
obligatory  break  of  gauge,  caused  by  a  great  river  virtually  im- 
passable, or  by  some  other  physical  obstacle.  For  short  isolated 
branches  for  broad-gauge  Hues,  a  broad  gauge  would  still  be 
essential. 

He  considered  that  for  Indian  traffic  there  was  a  decided  and 
substantial  advantage  in  the  use  of  the  smaller  vehicles  of  the 
narrower  gauge,  and  that  this  advantage  would  be  greater  in  pro- 
portion to  the  smallness  of  the  traffic. 

At  any  time  the  doubling  of  a  narrow-gauge  line  would  give  an 
almost  indefinite  expansion  to  its  carrying  capacity — as  referred  to 
an  Indian  standard— at  an  additional  cost  that  would  be  small; 
and  long  before  the  carrying  power  of  a  single  line  was  exhausted, 
the  interest  on  the  capital  outlay  would  be  covered,  and  it  would 
have  become  financially  productive  and  able  to  pay  for  its  im- 
provement. 

Next  he  would  say  a  word  as  to  the  manner  in  which  these  pro- 
posals to  adopt  light  broad-gauge  lines  had  been  brought  forward. 
Until  the  Government  of  India  announced  its  intention  of  carrying 
out  narrow-gauge  railways,  as  the  only  apparent  means  of  ob- 
taimng  cheap  railways,  none  of  the  Engineers  of  the  Indian  lines 
—exclusive  oTIbe  OiidH  and  l?ohilkund  Company  and  the  Indian 
Tramway  Company^ suggested  the  construction  of  light  or  cheap 
tmes,  or '  admitted  thatlhey  were  possible.  Long  after  the  neces- 
sily  for  reducing  The  cost  of  Indian  railways  had  been  strongly 
asserted  by  the  Government,  the  projects  and  estimates  prepared 
by  the  engineers  of  the  guaranteed  lines  continued  to  maintain 
their  old  character.  Without  going  back  to  the  history  of  the 
first-constructed  broad-gauge  lines  (or  even  of  those  which,  like 
the  Delhi  and  Lahore  line,  served  to  bring  the  Government  to 
adopt  its  present  railway  policy),  it  would  be  found  that  tlio  latest 
project  for  the  broad-gauge  line  along  the  Indus  Valley,  which  liad 
been  superseded  by  the  narrow  gauge,  was  to  have  cost  more  than 
£11,000  per  mile.  The  proposed  lines  in  Eajpootana  were  set 
down  at  fiix)m  £12,000  per  mile  to  £14,000  per  mile.     A  line  pro- 
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jected  between  the  two  branches  of  the  Great  Indian  Peninsula 
Railway  was  estimated  at  £12,600  per  mile,  and  rejected  by  the 
Government  as  financially  impossible,  without  any  proposal  on  the 
part  of  the  engineers  that  it  could  be  constructed  for  a  smaller 
sum ;  and  this  list  could  be  extended.  He  stated  without  hesitation 
that  in  all  those  cases  the  corresponding  cost  of  a  suitable  narrow- 
gauge  line  would  not  exceed  £7,000  per  mile,  and  might  be  less. 

He  made  no  complaint  on  that  score ;  but  he  drew  attention  to 
the  fact,  that  it  was  now  asserted  that  those  lines  might  be  made 
on  the  broad  gauge  virtually  as  cheaply  as  on  the  narrow  gauge,  and 
that  this  remarkable  change  of  opinion  was  coincident  with  the 
announcement  of  the  change  of  the  policy  of  the  Government. 

So  that  the  Indian  Government  might  congratulate  itself  on  the 
happy  conclusion  that,  whatever  might  bo  the  waste  which,  accord- 
ing to  its  opponents,  would  accompany  the  adoption  of  the  narrow 
gauge,  its  adoption  had,  at  all  events,  had  the  effect  of- opening 
the  eyes  of  the  broad-gauge  engineers  to  possibilities  of  economy 
in  the  construction  of  such  lines,  of  which  they  before  had  no 
conception. 

Mr.  G.  B.  Bruce  said  they  were  much  indebted  to  General 
Strachey  for  having  stated  so  fully,  so  clearly,  and  so  fearlessly 
his  own  views  upon  this  important  matter ;  and  knowing,  as  they 
all  did,  the  part  which  General  Strachey  had  taken  in  India  in 
connection  with  this  case,  it  was  extremely  important  they  should 
have  from  him  a  clear  and  explicit  statement  of  his  own  views, 
and  the  grounds  for  the  conclusions  at  which  he  had  arrived. 

With  regard  to  the  first  statement  in  his  communication,  in 
which  General  Strachey  said  this  Institution  seemed  to  think  the 
Government  ought  to  be  guided  by  the  opinions  of  the  Civil 
Engineers,  he  had  assumed,  in  the  first  place,  that  the  gauntlet 
was  thrown  down  by  the  Institution  or  by  those  who,  like  Mr.  Bruce, 
held  it  was  a  mistaken  policy  to  introduce  a  break  of  gauge.  This 
was  not  the  case.  The  discussion  was  introduced  here  fairly  and 
fully  by  a  conspicuous  member  of  the  Indian  service— holding  a 
high  place  at  the  India  Office— bringing  a  Paper  before  the  Insti- 
tution; therefore,  when  that  Vai}ot  came  to  be  discussed,  the 
Government  must  not  be  surprised,  and  he  thought  this  Institution 
was  not  liable  to  blame,  when  it  was  found  the  discussion  turned 
almost  entirely  upon  purely  technical  questions.  There  were  good 
reasons  why  it  should  do  so.  The  Author  had  based  his  argu- 
ments entirely  upon  technical  grounds.  He  told  them  that  **  the 
one  solitary  reason  of  the  Indian  Government  for  adopting  a 
narrow  gauge  was  belief  in  its  superior  economy."     He  did  not  say 
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one  word  about  policy,  or  about  the  blindness  of  men  who  had  not 
been  in  India  to  understand  Indian  affairs,  but  he  confined  himself 
simply  to  the  question  of  cost.  To  that  point  Mr.  Harrison, 
Mr.  Hawkshaw,  and  Mr.  Bidder  had  applied  themselves,  fairly 
and  properly,  because  it  was  strictly  within,  and  did  not  go  beyond, 
the  limits  of  the  Paper. 

They  were  told  that  the  smallness  of  the  traffic  was  a  good 
reason  why  there  should  be  a  narrow  gauge.  He  thought  General 
Strachey  was  about  twenty-five  years  too  late  in  telling  them 
that.  The  question  now  was,  not  to  fix  a  gauge  for  the  first  time, 
but  whether,  having  made  6,000  miles  of  railways  on  a  certain 
gauge  they  were  to  introduce  a  new  gauge,  and  whether  the 
saving  thus  effected  would  compensate  for  the  evils  which  were 
admitted  to  be  inherent  in  a  break  of  gauge.  Therefore  smallness 
of  traffic  was  not  the  question,  unless  it  could  be  shown  that  the 
difference  of  price  was  very  considerable.  It  was  stated  that  the 
question  which  had  to  be  decided  was,  not  whether  there  was  to 
be  a  light  broad  gauge,  but  a  light  narrow  gauge  or  a  heavy  broad 
gauge.  Now,  Mr.  Bruce  thought  if  the  Government  authorities, 
finding  themselves  in  difficulty  as  to  how  these  railways  would  be 
constructed  cheaply,  had  allowed  others  to  suggest  how  it  could  be 
done,  he  was  satisfied  some  mode  of  doing  so  would  have  been  fully 
laid  before  them ;  and  as  to  anything  that  could  be  said  against 
making  the  wider  gauge  with  light  rails,  and  working  it  with 
light  rolling-stock,  Mr.  Hamson  had  told  the  meeting  that  the 
standard  gauge  in  this  country  was  for  years  laid  with  light  rails, 
and  was  for  years  worked  with  light  rolling-stock.  Thirty  years  ago 
some  engines  were  put  upon  the  Grand  Junction  Railway  which 
were  objected  to  on  the  ground  that  they  weighed  a  little  more  than 
16  tons,  which  was  less  than  the  weight  of  the  proposed  Indian 
narrow-gauge  locomotives.  The  engines  he  alluded  to  had  for  a 
time  worked  the  great  traffic  of  this  country,  and  it  would  be  easy 
to  use  the  same  kind  of  engines  on  the  ordinary  standard  gauge  of 
India.  General  Strachey  however  assumed,  that  with  the  wide 
gauge  they  must  necessarily  have  heavy  engines,  and  therefore 
they  were  obliged  to  have  heavier  rails  on  the  broad  gauge  than 
on  the  light ;  and  then  he  suggestech  the  question.  Why  did  not 
you  gentlemen  suggest  that  these  rails  should  be  laid  so  in  the 
first  instance  ?  Mr.  Bruce  had  some  experience  of  Indian  railway 
economy,  and,  generally  speaking,  it  had  not  been,  at  least  so  far  as 
regarded  the  Govermental  bodies,  satisfactory ;  in  fewt,  there  was  a 
decided  dislike  in  all  large  bodies  like  a  Government  to  allow 
anything  to  be  done  out  of  the  ordinary  way ;  and  if  the  sug- 
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gestion  to  lay  down  a  portion  of  a  lino  with  40  lbs.  rails,  as  now 
proposed,  had  originally  been  made,  the  reply  probably  would  have 
been,  "  We  don't  see  the  nse  of  it ;  do  as  you  have  been  doing 
hitherto." 

General  Strachey  had  stated  that  the  naiTow-gauge  line  could 
be  made  for  £7,000  per  mile.  Mr.  Bruce  thought  some  Members 
of  the  Institution  had  constructed  railways  on  the  5  ft.  6  in.  gauge 
for  that  amount  per  mile,  or  even  less ;  therefore  there  was  nothing 
new  in  the  proposition.  It  had  been  done  already  by  gentlemen 
then  present;  in  fact,  he  had  done  it  himself  on  a  line  not  far 
distant  from  the  sea;  although  the  question  of  transport  of  the 
rails  was  not  a  serious  item.  He  did  not  recollect  the  price  of  the 
rails,  but  that  would  affect  both  cases  in  the  same  way. 

He  had  carefully  followed  the  remarks  made  by  General  Strachey, 
and  he  would  especially  guard  himself  against  appearing  to  be 
the  opponent  of  any  gauge.  He  believed  in  all  gauges,  and  ho 
thought  every  wise  man  did  the  same ;  and  where  it  was  found,  as 
in  the  cases  alluded  to,  in  many  of  the  colonies  and  in  other  places, 
that  the  narrow  gauge  had  been  selected,  and  it  had  been  carried 
out  largely,  he  would  as  much  oppose  the  introduction  of  a  wider 
gauge  to  interfere  with  the  uniformity  of  the  narrow  gauge  as  he 
would  in  India  oppose  the  introduction  of  the  narrow  gauge  to 
interfere  with  the  broad  gauge.  The  principle  he  held  was  this  : 
That  in  a  country  which  had  decided  upon  a  particular  gauge,  and 
which  gauge  was  to  a  considerable  extent  carried  out,  it  was  ex- 
tremely unwise  to  alter  it,  because  the  difference  in  cost  was  so 
trifling  as  compared  with  the  disadvantages  of  a  break  of  gauge. 
In  some  cases  it  might  be  a  question  of  railway  or  no  railway ; 
and  no  doubt  there  were  instances  where  a  small  saving  might 
present  that  alternative.  That  was  not  the  case  in  India,  and 
there  was  no  difficulty  in  finding  money  for  the  construction  of 
railways  there. 

It  was  stated  that  4d.  per  ton  represented  the  money  value  of 
a  break  of  gauge.  He  would  like  to  ask  Mr.  Grierson  whether 
4d.  per  ton,  or  anything  like  it,  or  even  whether  any  money  value 
could  represent  the  disturbance  of  traffic?  if  it  had  done  so,  the 
Great  Western  would  have  continued  to  allow  the  large  traffic  to 
go  past  them,  as  they  had  done  for  a  quarter  of  a  century,  to  be 
carried  by  their  neighbours  ?  It  was  not  merely  money  value ;  it 
was  the  disturbance  of  traffic,  wliich  they  could  not  estimate  at 
4d,  ])GT  ton,  or  any  other  sum. 

Ajmrt  from  local  (iuostions,  with  regard  to  the  Punjab,  the  Author 
api)earcd  to  have  based   his   statement  of  an  alleged  saving  of 
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£1,000  per  mile  by  taking  the  estimates  of  Mr.  Hawkshaw  and 
Mr.  Fowler,  and  adding  to  them  items  which  one  or  other  of  those 
gentlemen  repudiated.  He  had  not  before  him  Mr.  Hawkshaw's 
estimate,  but,  with  regard  to  Mr.  Fowler's  estimate,  there  wore  one 
or  two  points  to  which  he  would  draw  attention.  Fiist,  Mr.  Fowler's 
estimate  was  a  comparison  between  a  5  ft.  6  in.  gauge  and  a  3  ft. 
6  in.  gauge.  He  gave  a  width  of  embankment  for  the  wide 
gauge  of  14  ft.,  and  for  the  narrow  gauge  of  10  ft.  6  in. ;  that  was, 
he  made  the  embankment  3  ft.  6  in.  wider  for  a  difference  of  2  ft. 
in  the  gauge.  He  should  like  to  know  what  was  the  object  of  that  ? 
There  was  no  sense  in  it.  Then,  as  to  sleepers,  Mr.  Fowler  gave  a 
sleeper  of  8  ft.  6  in.  for  the  wide  gauge,  and  of  6  ft.  3  in.  for  the 
narrow ;  again,  a  difference  of  2  ft.  3  in.  for  an  increased  gauge 
of  2  ft.  He  thought  there  was  no  sense  in  that.  Then,  again, 
with  regard  to  ballast,  Mr.  Fowler  told  them  they  must  have  a  depth 
of  9  in.  of  ballast  under  the  sleepers  of  the  wide  gauge,  and  of 
6  in.  under  the  sleepers  of  the  narrow  gauge.  Mr.  Bruce  main- 
tained it  should  be  exactly  the  other  way — that  it  was  more 
necessary  to  have  the  road  good  on  the  narrow  than  on  the  broad 
gauge.  He  would  instance  in  the  one  case  a  broad-gauge  carriage, 
and  in  the  other  a  narrow-gauge  carriage,  each  having  one  of  the 
rails  under  it  depressed  to  the  extent  of  2  in.  The  deflection  of  a 
rail  to  that  extent  on  a  narrow  gauge  would  throw  the  carriage 
over  into  a  position  of  danger,  whereas  such  a  deflection  on  the 
broad  gauge  would  simply  make  it  a  little  oscillating  in  its  motion. 
That  being  the  case,  it  was  the  more  necessary  to  have  the  road 
well  ballasted  and  supported  on  a  narrow  gauge  than  on  a  wide 
gauge ;  therefore,  if  any  difference  was  made  in  respect  of  the  depth 
of  ballast,  it  should  be  exactly  the  reverse  of  what  had  been  now 
proposed. 

It  so  happened  that  just  now  216  miles  of  metre  gauge  were 
being  constructed  in  the  south  of  India.  He  had  obtained  the 
estimates  of  the  line,  and  had  examined  them,  to  see  what  would  be 
the  iuCTeased  cost  of  making  it  on  the  broad-gauge  system.  This  was 
not  a  mere  supposition,  but  a  fact.  The  earthwork  would  come  to 
£33  per  mile  additional ;  the  ballast  to  £27  10«.;  sleepers,  £99 ;  that 
was  including  freight  to  India,  and  carriage.  The  sleepers  would 
cost  9d.  each  more ;  the  iron  girders  would  cost  £10  per  mile  more. 
The  girders  for  the  larger  spans  were  designed  to  carry  the  road  on 
the  tops  of  cross  girders,  and  were  5  ft.  6  in.  apart.  There  would 
be  nothing  to  do  but  to  move  the  longitudinal  bearers  out,  so  as  to 
bo  immediately  above  the  girders,  and  to  widen  the  platforms,  and 
the  extra  masonry  for  that  would  cause  an  increase  of  £10  10». 
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per  mile.  Mr.  Bruce  put  land  at  the  same  price  as  the  Author, 
namely,  at  £10  per  mile,  though  Mr.  Harrison  showed  it  was  more 
like  10«.  per  mile.  That  made  a  total  difference  of  £190— say£2()0 
— per  mile,  or,  on  216  miles,  of  £43,200,  as  the  total  absolute  saving 
of  cost  upon  that  line ;  and,  supposing  the  line  just  paid  its  working 
expenses,  the  6  per  cent,  guarantee  would  be  £2,160  a-year;  or, 
taking  the  normal  condition  of  the  railways  as  a  whole — that  they 
earned  3  per  cent.,  and  the  Government  had  to  make  good  the 
other  2  per  cent — it  would  cost  the  Gk)vemment,  or  rather  the 
nnfoi-tunate  ryots,  of  whom  so  much  had  been  said,  £864  per  annum 
to  avoid  break  of  gauge  in  that  district  of  India.  Applying  this 
fact  to  the  10,000  miles  assumed  by  the  Author,  how  did  it  work  ? 
It  would  be  a  saving  of  two  millions,  and,  taking  2  per  cent, 
there  again,  that  represented  a  saving  to  the  Treasxiry  of  India 
of  only  £40,000  per  annum,  against  which  they  had  to  put  all  the 
disadvantages  of  the  break  of  gauge,  which  it  was  impossible  to 
calculate ;  and  he  was  certain,  on  facts  like  these,  there  could  be 
but  one  decision  in  this  Institution.  He  had  left  out  of  that 
calculation  the  additions  of  agencies  and  engineering,  which,  he 
thought,  was  shown  by  Mr.  Harrison,  did  not  require  to  be  con- 
sidered at  all,  because  it  woiQd  virtually  be  the  same.  He  had 
likewise  left  out  the  £200  per  mile  added  for  curves,  because  they 
knew  that,  in  ninety-nine  cases  out  of  one  hundred  in  India,  in  the 
matter  of  such  curves  as  they  required,  they  would  not  save  any- 
thing at  all.  He  had  also  omitted  the  £10  per  mile  for  maintenance, 
mentioned  in  Mr.  Hawkshaw's  report,  for  two  reasons ;  in  the  first 
place,  it  was  not  first  cost,  and,  in  the  second  place,  if  they  went 
into  maintenance  they  must  take  the  other  side  of  the  ledger, 
namely,  what  it  took  to  maintain  rolling-stock  of  that  description ; 
a  much  wider  stock,  and  altogether  a  less  mechanical  stock,  than 
the  railway  companies  were  in  the  habit  of  using,  the  increased 
maintenance  of  which  might  very  soon  occasion  a  loss  of  much 
more  than  £10  per  mile. 

The  Author  based  his  Paper  entirely  on  the  difference  in 
width  of  gauge;  he  had  left  out  of  consideration  the  width  of 
carriages.  Mr.  Bruce  maiiitained  that  width  of  vehicles  was 
a  truer  test  of  cost  of  line  than  the  width  of  gauge.  When  an 
ordinary  metre-gauge  carriage,  constructed  according  to  the  Govern- 
ment regulation,  was  contrasted  with  wagons  on  the  5  ft.  6  in.  gauge 
and  on  the  4  ft.  8i  in.  gauge,  it  would  be  observed  that,  in  the  latter 
two  cases,  the  journals  came  directly  under  the  top  bars,  leaving 
proportionately  little  overhang  in  the  wagons.  Nobody  could 
persuade  him  that  by  the  more  moving  in  of  those  wheels,  in  the 
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case  of  the  mtoe  gauge,  while  the  wagons  themselves  were  kept 
wide,  the  railway  could  be  made  any  cheaper.  The  ordinary  gauge 
of  a  carriage  like  that  for  the  m^tre  gauge  would  be  about  4  ft.  2  in. 
to  render  it  an  equally  mechanical  construction  as  those  on  the 
wider  gauges. 

A  great  deal  had  been  said  about  economy  in  working,  which,  he 
supposed,  was  based  upon  the  old  idea  of  the  difference  in  weight 
of  stock.  He  had  given  attention  to  that  point,  and  he  made  out, 
that  if  the  gauge  was  widened  from  3  ft.  6  in.  to  6  ft.  6  in., 
supposing  the  wheels  to  remain  the  same,  as  they  were  not  an 
element  of  the  gauge,  the  weight  of  the  wagon  would  be  increased 
about  4  cwts. ;  and  supposing  the  weight  to  have  been  50  cwts. 
originally,  the  weight  would  be  increased  by  8  per  cent.,  and  the 
capacity  by  24  per  cent. ;  and  the  increase  in  width  of  the  carriages 
would  add  11  per  cent,  to  the  weight,  whilst  the  capacity  would  be 
increased  24  per  cent. :  so  that,  so  &r  as  the  element  of  gauge  was 
concerned,  there  was  nothing  to  be  said,  on  that  question,  in  favour 
of  the  narrower  gauge.  It  might  be  true  that  the  wagons  and 
carriages  were  built  a  little  too  heavy,  but  that  was  not  an  element 
inherent  in  or  dependent  on  the  gauge.  The  only  allusion  to  the 
working  of  the  line  was  made  by  General  Strachey.  Mr.  Bruce's 
own  impression  was,  that  a  most  fallacious  and  absurd  stress  had 
been  laid  upon  the  cheapness  with  which  a  narrow  gauge  could 
be  worked ;  but  he  was  prepared  to  waive  that  point,  and  not  to 
take  it  into  consideration  in  either  case.  A  great  deal  had  been 
said  about  the  lines  not  paying;  and  they  were  told  by  the 
Author  that  it  was  only  a  reasonable  supposition  that  the  rates 
and  fares  of  guaranteed  railways  were  fixed  with  a  view  to 
the  production  of  the  largest  revenue.  He  did  not  think 
Mr.  Grierson  would  concur  that  he  was  free  to  develop  the  traffic 
of  the  Great  Western  Railway,  to  the  fullest  advantage  for  the 
shareholders,  if  the  Board  of  Trade,  in  addition  to  their  present 
powers,  had  the  fixing  also  of  the  number  of  trains  per  day,  the 
time  of  leaving  and  the  time  of  arrival,  as  well  as  the  rates  and 
fares  both  of  passengers  and  goods.  No  doubt  these  were  fixed  by 
the  Government  as  much  as  possible  for  the  interests  of  the  State, 
not  of  the  shareholders ;  but  he  knew,  without  going  into  the 
matter  at  length,  many  Indian  railway  managers  demurred  to  the 
idea  that  the  traffic  was  worked  to  the  best  possible  advantage ; 
therefore  there  was  good  reason  for  supposing  that  the  railways 
had  not  reached  their  maximum,  or  that  they  had  got  all  the  trade 
they  would  have,  if  the  lines  were  worked  on  commercial  principles. 
There  was  no  ground,  therefore,  in  the  present  smallness  of  traffic 


60  STATE  RAILWAYS   OF   INDIA. 

for  reverting  to  a  narrow  gauge.  The  Author  stated  that  it 
was  all  very  well  to  send  their  broad-gange  wagons  on  to  these 
light  broad-gauge  lines,  and  that  in  the  event  of  war  they  would 
got  a  good  supply  of  wagons,  but  they  would  not  get  engines. 
They  knew  very  well  they  could  not  run  broad-gauge  engines 
over  40-lb8.  rails  at  high  8i)eed,  but  in  an  emergency  they 
could  run  those  engines  slowly,  yet  eftectively;  and  those  who 
understood  how  contractors  ran  heavy  engines  over  light  rails 
would  see  that  on  an  emergency  it  could  be  done  in  India,  and 
the  whole  broad-gauge  stock  of  the  country  could  be  made  avail- 
able at  any  point,  in  case  of  war.  It  might  be  said — and  was  partly 
said  by  General  Strachey — that  if  these  lines  could  be  made  so 
cheaply  as  was  stated,  it  was  a  pity  it  had  not  been  already  done. 
Mr.  Bruce  thought  the  reason  why  these  lines  were  to  be  made 
cheaply,  whereas  the  others  had  been  made  comparatively  expen- 
sively, was  because  there  was  a  different  code  of  rules  drawn  up  in 
the  one  case  and  in  the  other.  He  might  mention,  in  the  case  of 
the  Madras  railway,  he  wanted  to  build  his  stations  with  low  plat- 
forms. The  Government  thought  it  desirable  to  have  high  plat- 
forms. He  argued,  what  was  good  enough  for  England  was  good 
enough  for  India ;  but  they  would  have  high  platforms :  con- 
sequently the  expense  of  the  stations  was  increased  in  every  way. 
That  showed  the  tendency  had  been  to  make  everything  on  a 
colossal  scale,  whereas  the  governmental  ideas  now  tended  in  quite 
the  opposite  direction.   The  true  medium  was  perhaps  just  half-way. 

He  would  venture  to  repeat  that  he  thought  the  Government 
of  India  having  made  5,000  miles  of  railway,  and  having  the 
means  of  making  as  much  more  on  the  same  gauge  as  they  liked, 
almost  as  cheaply  as  on  the  narrow  gauge,  it  would  be  the  worst 
possible  policy  to  construct  those  lines  on  the  narrow  gauge.  He 
I  was  perfectly  certain — and  he  was  confirmed  in  what  he  had  said 
— that  the  difference  of  amount  was  less  than  £200  per  mjle.  He 
was  confirmed  in  this  opinion  by  a  letter  from  a  Chief  Engineer 
in  the  south  of  India,  in  which  ho  stated  his  belief  that  £200  per 
mile  was  the  whole  amount  of  saving  that  would  be  effected  by 
the  change. 

Mr.  Carl  Pihl  said  he  was  not  prepared  to  make  any  remarks 
upon  the  Paper  in  reference  to  the  general  issues  which  had  been 
raised  as  regarded  the  railways  of  India,  as  he  considered  there  were 
not  only  technical,  but  also  military  and  political  considerations 
involved,  with  which,  as  a  stranger,  he  felt  himself  incomi)etent  to 
deal.  But  having  had  ten  years'  experience  in  the  construction 
and  working  of  the  narrow  gauge  in  Norway,  he  could  state  that 
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all  parties  felt  it  answered  the  purpose  there,  and  the  narrow-gauge 
lines  had  been  built  considerably  cheaper  than  those  on  the  broad 
gauged  It  was  owing,  no  doubt,  to  the  cheapness  of  construction 
that  Norway  was  indebted  for  even  such  railways  as  she  had. 
The  traffic  had  not  yet  reached  the  present  capabilities  of  the 
railways,  so  that  he  did  not  see  why,  under  similar  circum- 
stances, a  cheap  system  of  construction  should  not  be  adopted. 
There  was  also  a  line  of  railway  of  4  ft.  8^  in.  gauge  about  100 
miles  long  in  Norway,  and  they  were  about  to  make  another 
100  miles.  The  length  of  the  narrow-gauge  lines  was  about  200 
miles,  and  another  little  line  of  40  miles  was  to  be  made.  With 
reference  to  the  difficidties  and  disadvantages  of  a  break  of  gauge, 
of  course  he  could  draw  no  comparison  between  the  circumstances 
of  such  a  line  as  the  Great  Western  and  those  which  existed  in 
Norway,  where  they  had  no  such  circumstance  as  the  narrow  gauge 
competing  in  the  same  districts  with  the  broad  gauge;  and  in 
such  a  state  of  things  no  one  could  question  the  wisdom  of  abolish- 
ing the  exceptional  gauge,  and  substituting  the  uniform  gauge  of 
the  country ;  and  that  being  done,  the  most  important  question 
was  the  disposition  of  the  rolling-stock  of  the  broad  gauge ;  but 
the  adaptation  of  it  to  the  narrow  gauge  was  a  much  easier  task 
than  that  of  Texpanding  narrow  gauge  stock  for  adaptation  to  the 
broad  gauge. 

There  were  at  present  in  Norway  about  100  miles  of  broad 
gauge,  and  100  more  expected  to  be  constructed ;  whereas  of  the 
narrow  gauge  there  were  about  200  miles  in  operation,  200  miles 
under  construction,  and  about  as  many  more  in  contemplation. 
In  Norway  a  break  of  gauge  between  a  narrow  gauge  of  about 
300  miles  and  a  broad  gauge  of  42  miles  in  length  would  have  to 
be  encountered,  but  in  that  case  it  was  justified,  as  the  inconvenience 
of  a  break  of  gauge  by  no  means  balanced  the  economical  advan- 
tages which  arose  from  the  adoption  of  a  cheap  line  for  so  great  a 
length.  Though  fully  impressed  with  the  inconveniences  of  a 
break  of  gauge,  he  considered  that  question  to  be  one  that  in  all 
cases  had  to  be  weighed  in  connection  with  the  gains  expected 
from  the  change.  He  coidd  therefore  not  see  the  justice  in  bring- 
ing forth  the  experience  from  the  Great  Weptem  as  a  warning 
instance  in  every  case,  for  there  was  no  comparison  between  the 
circumstances  of  such  a  line  and  those  in  Norway,  or  other  countries 
similarly  situated.  Under  such  a  state  of  things  as  existed  on  the 
Great  Western  Eailway  of  England,  no  one  could  question  the 
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wisdom  of  aboliBhing  the  exceptional  gauge  and  substituting  the 
uniform  gauge  of  the  country.  In  this  case  it  should  not  1)0  lost 
sight  of,  that  in  that  instance  it  was  an  already  existing  broad 
road  that  had  to  be  changed  for  a  narrower  one.  That  in  itself 
was  a  matter  of  no  very  great  expense.  It  was  the  dealing  with 
the  rolling-stock  that  was  the  real  difficulty,  but  in  that  the 
directors  of  the  Great  Western  railway  had  no  doubt  for  a 
long  time  been  prepared,  and  the  change  was  no  doubt 
feicilitat^,  and  its  expense  lessened,  by  its  being  carried  gradually 
into  operation  in  successive  portions  of  the  Great  Western  railway 
system. 

Mr.  C.  D.  Fox  said  the  Institution  was  indebted  to  the 
Author  for  bringing  forward,  in  this  open  arena  of  discussion, 
a  question  which  had  hitherto  been  too  much  confined  to 
pamphlets,  and  in  which,  as  it  appeared  to  him,  two  very 
different  subjects,  namely,  that  of  gauge  and  that  of  light  or 
heavy  construction,  had  become  mixed  up.  Comparisons  had  been 
made  between  the  cost,  both  of  construction  and  of  working,  of 
different  railways,  from  the  Great  Western  railway  of  7  ft.  1  in. 
gauge,  to  the  Festiniog  line  of  1  ft.  11  in.  gauge;  and,  on  reading 
some  of  the  arguments  put  forth  and  purporting  to  be  based  upon 
such  comparisons,  one  gathered  that  the  difference  of  cost  depended 
entirely  upon  the  gauge.  The  absurdity  of  such  a  notion  need 
not  be  commented  upon. 

With  reference  to  the  general  question  of  the  gauge  of  railways, 
it  was  evidently  impossible  to  lay  down  an  empirical  rule.  He 
would  venture  to  suggest  that,  if  an  engineer  was  to  do  his  duty 
properly,  he  must  have  no  foregone  conclusions  on  this  or  on  any 
other  question,  his  duty  being  to  investigate  the  circumstances 
of  each  case,  and  to  apply  his  experience  to  those  circumstances  in 
the  best  possible  manner.  Thus,  if  it  was  a  question  of  high  speed 
and  heavy  traffic,  he  thought  it  would  be  agreed  that  the  English 
standard  gauge  of  4  ft.  8  J  in.  was  in  every  way  suitable.  It 
appeared  to  him  a  fact  much  to  be  regretted  that  in  India,  in 
Canada,  and  in  several  of  the  colonies,  and  also  in  Ireland,  a  wide 
gauge  should  have  been  adopted.  The  agitation  for  a  narrower 
gauge  would  probably  hardly  have  arisen  in  connection  with  India, 
had  the  standard  gauge  been  the  same  as  in  England.  But  whilst 
the  English  gauge  wa^nnlfr^tiptea  for  its  purpose,  there  were 
countries  and  ^ii4||i||te  in  which  it  was  very  important  to  keep 
down  the  OQ||[p^^  jxi  doing  so,  where  circumstances  had  not 
rendered  si]^7  '^  g^p  xmdesirable,  he  had  found  it  advantageous 
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to  adopt  a  narrowor  gauge.  For  instance,  in  the  colony  of  Queens- 
land the  3  ft.  6  in.  gauge  was  adopted  for  the  Government  rail- 
ways, 220  miles  in  length,  with  which  he  was  connected,  and  it 
had  proved  a  great  success,  but  in  that  instance  the  question  of 
break  of  gauge  was  not  involved.  In  Canada  likewise,  the  same 
gang  had  been  adopted,  imder  his  advice,  for  250  miles  of  railway 
running  from  Toronto.  In  that  instance  break  of  gauge  had  to 
be  considered,  but  the  circumstances  were  of  a  special  nature. 
On  the  one  hand  the  standard  gauge  was  5  ft.  6  in.,  and  on  the 
other,  it  was  of  the  greatest  importance  that  the  new  line  should 
be  made  with  great  economy ;  and  when  he  spoke  of  economy,  he 
was  not  dealing  with  such  an  amount  as  arose  in  the  case  of  the 
Indian  railways,  but  with  a  question  of  a  few  hundred  pounds  per 
mile.  It  was  found  that  £3,000  per  mile  could  be  raised  from  the 
resources  of  the  country ;  but  that,  if  the  cost  came  to  £3,600  per 
mile,  it  would  be  impossible  at  that  time  to  construct  the  railway. 
It  was  therefore  necessary  that  everything  should  be  done  to  keep 
down  the  cost  to  the  smaller  amount.  The  population  of  the 
country  was  very  thin,  and  there  was  no  military  question  in- 
volved— for,  instead  of  running  up  to  a  frontier  which  was 
threatened,  as  the  northern  frontier  of  India  was,  by  a  neigh- 
bouring state  of  great  military  power,  these  lines  ran  from  a 
populated  centre  on  the  great  chain  of  lakes  up  to  the  backwoods, 
the  object  being  to  open  up  the  country,  and  to  carry  population 
where  it  did  not  exist,  and  in  that  way  to  add  to  the  commercial 
resources  of  the  district.  With  regard  to  the  Government  rail- 
ways of  Norway,  also  on  the  3  ft.  6  in.  gauge,  he  had  already 
laid  before  the  Institution*  a  description  of  their  salient  points, 
and,  in  justice  to  Mr.  Carl  Pihl,  the  Engineer  for  the  Norwegian 
Government  on  that  line,  it  must  be  stated  that  it  was  he  who, 
long  before  the  question  of  a  narrow  gauge  had  been  br6ught 
prominently  forward,  had  worked  out  in  very  complete  detail  a 
system  of  railways  economical  yet  efficient,  and  thoroughly  adapted 
to  the  requirements  of  that  country. 

Ho  considered  that  these  and  other  railways  of  the  3  ft.  6  in.  gauge 
had  demonstrated  very  completely  the  efficiency  of  that  gauge, 
when  it  was  adopted  under  suitable  circumstances ;  but  it  would, 
nevertheless,  in  his  opinion  be  most  injudicious  to  introduce  either 
that,  or  any  other  gauge  diflfering  from  that  of  the  main  lines,  in 
cases  where  the  standard  gauge  was  of  moderate  width,  where 
the  branches  to  be  constructed  were  comparatively  short,  where 
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tho  traffic  was  likely  to  l)0  considerable,  or  where  through  com- 
munications  were  important  for  military  i)nri>ose8. 

This  led  him  to  make  a  few  remarks  upon  the  subject  of  a  break 
of  gauge,  upon  which  a  great  deal  had  l)een  said,  based  upon  the 
experience  of  the  Great  Western  Kail  way  Company.  He  quite 
agreed  with  the  remark  of  Mr.  Pihl,  that  the  prejudicial  effects  of 
a  break  in  tho  gauge  of  a  system  of  railways  must  be  measured  by 
the  special  circumstances  of  each  case.  These  effects  must  be 
serious  where  lines  were  short,  where  time  was  valuable,  and 
where,  as  in  England  under  the  admirable  arrangements  of  the 
clearing  house,  rapid  interchange  of  rolling-stock  was  possible, 
and  still  more  serious,  when,  as  in  the  case  of  the  Great  Western, 
a  railway  suffering  from  a  break  of  gauge  was  exposed  to  severe 
competition  for  through  traffic  from  powerful  rival  lines  having 
but  one  gauge  throughout,  or  when,  as  in  India,  the  military 
question  had  to  be  considered. 

Such  a  break  pf  gauge,  however,  became  less  important  when  it 
only  occurred  once  in  a  large  system ;  and  in  cases  where  time  was 
comparatively  of  small  value,  where  no  military  question  arose, 
and  where  exchange  of  rolling-stock  was  from  the  great  length 
of  the  lines  practically  impossible,  or  of  very  rare  occurrence. 
And  on  this  last  point  ho  would  venture  to  state  what  had  been 
the  experience  of  some  of  those  who  had  had  to  do  with  tho  inter- 
change of  rolling-stock  in  America.  It  so  happened  that,  until 
lately,  three  lines,  belonging  to  different  companies,  but  of  the 
same  5  ft.  6  in.  gauge,  met  at  Toronto,  in  Canada,  and  yet  the 
inconveniences  attending  the  exchange  of  stock  were  so  great,  that 
there  were  very  few  instances  of  the  cars  of  one  company  being 
sent  over  the  lines  of  the  other  companies.  If  a  wagon  were  thus 
sent,  it  was  probably  not  seen  again  for  weeks.  The  General 
Superintendent  of  the  Erie  railway,  a  large  and  important  system, 
wrote  thus : — "  I  confidently  believe  that  the  experience  of  railroad 
managers  generally  will  bear  me  out  in  the  remark,  that  a  road 
600  miles  in  length,  with  a  gauge  that  does  not  correspond  with 
that  of  any  independent  line  with  which  it  connects,  enjoys  in  this 
particular  an  enviable  position." 

Even  in  this  country  the  return  of  empty  wagons  had  become 
a  serious  matter,  so  much  so  indeed,  that  the  North  Eastern  and 
other  companies  in  England  were  discouraging  as  much  as  possible 
the  use  of  private  wagons  on  their  lines.  It  would  be  interesting 
to-  know  to  what  extent  wagons  were  run  through  without 
breaking  bulk  on  the  5,000  miles  of  uniform  gauge  now  existing 
in  India. 
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Mention  had  been  made  of  the  alteration  of  the  gauge  on  a 
considerable  portion  of  the  Great  Western  system  in  England.  A 
similar  process  had  been  in  action  on  the  Great  Western  railroad 
in  Canada,  and  on  a  portion  of  the  Grand  Trunk  lines,  where  the 
gauge  had  been  altered  from  5  ft.  6  in.  to  4  ft.  8  J  in.,  and  on 
the  Ohio  and  the  Mississippi  railroad,  which  had  been  reduced 
from  6  ft.  to  4  ft.  9  in.  It  was  worthy  of  notice  that  in  each 
case  the  change  had  been  from  a  broad  to  a  narrower  gauge.  In 
.the  United  States,  where  there  were  more  than  50,000  miles  of 
railway  of  the  4  ft.  8  J  in.  or  of  wider  gauge,  lines  of  the  3  ft. 
gauge  were  now  being  largely  introduced  in  localities  where  great 
economy  was  necessary.  He,  however,  believed  that  it  would 
have  proved  more  satisfactory  had  the  gauge  for  these  lines  been 
fixed  at  3  ft.  6  in. 

The  capacity  of  the  3  ft.  6  in.  gauge  was  a  question  upon 
which  he  desired  to  say  a  few  words,  as  it  appeared  to  him  there 
was  some  misconception  upon  the  point.  He  had  read  a  very 
elaborate  argument  against  the  narrow  gauge,  based  upon  a 
maximum  width  of  wagon  of  4  ft.  9  in.  He  also  understood 
that  the  designs  for  the  Indian  State  railways  were  based  upon  a 
maximum  width  of  only  6  ft.  G  in.  This  latter  was  the  width 
adopted  for  the  Queensland  railway,  but  the  experience  there 
gained  had  enabled  him  to  go  as  far  as  8  ft.  6  in.  in  width  on  the 
3  ft.  6  in.  gauge  in  Canada,  and  on  these  railways  the  traffic  was 
carried  by  rolling-stock  of  which  the  following  were  examples: 
— Passenger  cars  upon  the  American  system,  31  ft.  long,  8  ft.  6 
in.  wide,  and  carrying  38  passengers.  Freight  cars,  some  15  ft. 
long  by  8  ft.  wide,  carrying  12,000  lbs.,  others  30  ft.  long  by 
7  ft.  6  in.  wide,  carrying  20,000  lbs.  Locomotives  on  G  wheels, 
coupled,  and  a  leading  bogie,  cylinders  14  in.  by  20  in.,  weighing 
26  tons,  exclusive  of  the  tender,  and  hauling  250  tons  upon  gradients 
of  1  in  60  at  speeds  of  15  miles  per  hour;  tenders  carrying  a 
cord  of  wood  and  1,000  gallons  of  water.  This  stock  had  been 
found  to  work  steadily,  smoothly  even  at  high  rates  of  speed,  and 
round  curves  of  5  chains  radius.  The  traffic  in  Canada  CH3n8i8tod 
largely  of  logs  and  sawn  timber,  flour  in  barrels,  grain,  and  cattle  ; 
and  in  Queensland,  of  wool  and  cotton,  articles  similar  to  those 
which  would  be  carried  in  India. 

On  the  5  ft.  6  in.  gauge,  it  was  found  practically  unnecessaiy  to 
adopt  any  stock  wider  than  8  ft.  5  in.,  although,  so  far  as  safety 
was  concerned,  the  width  might  have  been  increased  to  11  ft. 
Thus  it  happened  that,  dealing  with  things,  not  as  they  might 
be  theoretically,  but   as   they  were,   the   narrow-gauge  stock   of 
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Canada  was  almost  identical  with  the  broad-gauge  stock  of  India, 
as  regarded  the  height  from  the  rail  to  the  top  of  the  roof,  and 
absolutely  so  as  regarded  width,  the  centre  of  gravity  being,  how- 
ever, lower  in  the  former  than  in  the  latter  case. 

It  appeared  to  be  of  great  importance,  in  view  of  the  character 
of  the  traffic  in  India,  that  the  stock  should  not  have  a  less  width 
than  8  ft. ;  but  ho  thought  that  a  width  of  8  ft.  6  in.  would  be 
preferable. 

He  considered  it.  very  undesirable,  except  under  special  and  ex-, 
oeptional  circumstances,  to  adopt  a  gauge  of  less  width  than  3  ft. 
6  in.  Upon  this  gauge,  experience  had  proved  that  locomotives 
could  be  constructed  with  fire-boxes  large  enough  to  produce  good 
results ;  but  every  inch  of  diminished  width  in  an  engine,  having, 
as  usual,  the  fire-box  limited  by  the  distance  between  the  wheels, 
would  tend  to  seriously  cripple  its  power. 

With  reference  to  the  cost  of  working,  having  had  considerable 
experience  of  the  3  ft.  6  in.  gauge,  he  could  state  distinctly — 
as,  indeed,  common-sense  would  lead  any  person  to  expect— that 
there  was  no  appreciable  difference  between  the  cost  of  running  a 
train  or  of  hauling  a  ton  of  goods  on  the  3  ft.  6  in.,  on  the  4  ft. 
Si  in.,  or  on  the  5  ft.  <>  in.  gauge.  Supposed  examples  to  the 
contrary,  which  had  been  largely  made  use  of  in  arguments  in 
favour  of  extremely  narrow  gauges,  might  readily  be  shown  to  be 
entirely  illusory,  and  it  was  much  to  be  regretted  that  the  subject 
should  have  been  surrounded  with  statements  which  could  not  be 
borne  out  in  practice.  There  was,  of  course,  a  considerable  saving 
in  maintenance  on  a  light  narrow-gauge,  as  compared  with  a  heavy 
broad-gauge  railway ;  but  if  the  rolling  loads  and  the  weight  of 
rail  were  made,  as  they  might  be,  the  same  on  both  gauges,  the 
diflferenco  would  become  hardly  appreciable. 

As  regarded  the  comparative  cost  of  the  broad  gauge  and  of  the 
narrow  gauge,  he  would  remark,  that  this  would  vary  greatly  ac- 
cording to  circumstances,  but  he  believed  that  the  practical  difference 
would  be  greater  than  the  theoretical  difference,  as  the  saving  had 
been  found,  in  fact,  to  pervade  every  department.  In  Canada,  the 
cost  of  the  3  ft.  6  in.-gauge  lines,  complete  in  every  respect  with  the 
exception  of  rolling-stock,  had  been  £2,800  per  mile,  the  rails  weigh- 
ing 40  lbs.  to  the  yard ;  whilst  a  railway  of  4  ft.  8^in.  gauge, 
with  rails  weighing  50  lbs.  to  the  yard,  and  running  through  the 
same  district,  had  cost,  in  like  manner,  exclusive  of  rolling- 
stock,  over  £4,000  per  mile.  In  Queensland,  owing  to  the  heavy 
nature  of  the  works  on  the  Main  and  Liverpool  ranges,  there  could 
be  no  doubt  that  the  adoption  of  the  narrow  gauge,  and  the  system 
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of  construction  accompanying  it,  had  resulted  in  a  very  large  saving. 
In  India,  however — where  the  larger  proportion  of  the  country  had 
very  little  inclination,  and  much  of  it  was  perfectly  flat ;  where 
the  chief  works  consisted  of  bridges  of  great  length,  the  piers  of 
which  must  in  any  case  be  strong  enough  to  resist  floods,  and  the 
girders  of  which  would  be  much  more  affected  by  rolling  load  than 
by  gauge;  where  the  embankments  must  be  wide  to  resist  the 
heavy  rains,  and  where  ample  ballasting  was,  in  either  case, 
essential,— the  difference  of  cost  of  a  light  line  on  the  broad  or 
the  narrow  gauge  was  certainly  reduced  to  a  minimum. 

The  principle  of  introducing  a  lighter  mode  of  construction  on  the 
standard  gauge  having  been  determined  by  legislation  in  England 
in  1868,  the  Ciamatic  Bail  way  Company  entered  into  a  contract 
with  the  Secretary  of  State  for  India,  early  in  1870,  for  the  con- 
struction of  their  line  upon  the  standard  gauge,  with  rails  weighing 
45  lbs.  to  the  yard,  and  having  works  so  designed  as  to  take  all  the 
rolling-stock  of  the  existing  lines,  excepting  the  locomotives.  Some 
progress  was  made,  and  locomotives  were  prepared  from  Mr.  Fox's 
designs,  for  the  6  ft.  6  in.  gauge,  having  no  greater  weight  on  a 
wheel  than  4  tons,  such  being  the  maximum  weight  on  any  of  the 
existing  wagon  or  carriage-wheels.  Since,  however,  the  question  of 
the  adoption  of  the  m^tre  gauge  had  arisen,  further  progress  in  this 
direction  had  been  suspended,  and  fresh  surveys  and  estimates  were 
asked  for  by  the  Government,  based  upon  the  metre  gauge.  There 
could  be  no  doubt  that  a  considerable  saving,  both  in  first  cost  and 
in  maintenance,  could  be  effected,  without  any  alteration  of  gauge, 
by  reducing  the  weights  upon  the  driving  wheels  of  the  engines 
to  the  same  as  those  of  the  other  stock ;  and,  especially  in  India, 
where  high  speeds  were  not  generally  required,  and  sharp  curves 
were  rarely  necessary ;  and  that  this  could  be  attained,  without  ma- 
terially reducing  the  power  of  the  locomotives,  or  introducing  any 
abnormal  types  of  construction.  This  being  done,  the  weight  of  per- 
manent way,  and  of  the  superstructure  of  bridges,  could  be  reduced 
almost  as  much  as  if  the  narrow  gauge  were  adopted.  The  reduction 
might  be  quite  as  great,  were  it  not  that,  in  designing  stock  for 
a  light  broad-gauge  railway,  it  must  be  made  suitable  for  running 
intermixed  with  existing  stock,  and  of  withstanding  the  heavy  shocks 
of  shunting  and  the  higher  speeds  of  the  main  lines,  and  also  that 
the  permanent  way  and  bridges  must  be  strong  enough  to  bear  the 
existing  stock.  Were  a  narrow  gauge  adopted,  central  buffers  could 
be  introduced,  the  weight  of  the  under-frames  be  reduced,  the  centre 
of  gravity  lowered,  and  the  rolling  load  be  brought  down  to  about 
3  tons  per  wheel,  with  a  proportionate  diminution  of  weight  and 
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cost  throughout.  If,  in  order  to  avoid  a  hreak  of  gauge,  light  broad 
gauge  lilies  were  introduced,  some  precaution,  either  mechanical  or 
legislative,  woiQd  be  essential  to  prevent  their  being  used  by  the 
heavy  locomotives  of  the  existing  lines,  and  to  regulate  the  speed 
of  the  trains.  In  England  he  had  found  it  practically  impossible 
to  make  use  of  the  light  system,  as  the  main  lino  companies 
insisted,  where  they  were  to  work  the  branch,  tliat  it  should  be  so 
constructed  as  to  take  not  only  their  rolling-stock,  but  their  heavy 
locomotives;  but  in  India,  the  Government,  having  the  control, 
could  avoid  a  difficulty  of  that  kind. 

Having  thus  briefly  remarked  upon  the  general  principles  arising 
out  of  the  discussion,  he  would  desire  to  say  a  few  words  upon  their 
special  application  to  the  ca«e  of  India.  One  could  hardly  look  at 
the  map  before  them,  especially  the  upper  part  of  it,  having  in 
view  the  fact  that  the  proposed  lines  in  North- Western  India 
derived  their  chief  importance,  not  from  commercial,  but  from 
political  and  strategic  considerations,  without  feeling  that — even 
if  the  saving  of  first  cost,  claimed  by  the  Author,  should  result 
from  adopting  the  narrow  gauge  between  Kotree  and  Mooltan,  and 
between  Lahore  and  Peshawur,  narrowing  the  Scinde  railway  to 
the  meti-e  gauge,  and  introducing  the  mixed  gauge  between  Mooltan 
and  Lahore,— all  which  he  ventured  to  doubt,— the  break  of  gauge 
at  Lahore  must  prove  most  serious,  not  to  say  suicidal,  in  a  military 
point  of  view.  The  Government,  through  the  Companies,  had 
provided  itself  with  5,000  miles  of  railway  on  the  5  ft.  6  in. 
gauge,  bringing  the  more  important  military  centres  into  direct 
and  unbroken  communication  with  Lahore.  It  was  now  necessary, 
in  order  to  protect  the  frontier,  that  the  system  should  extend  to 
the  port  of  Kurrachee  on  the  one  hand,  and  to  Dadur  and  Pesha^vur 
on  the  other ;  and  it  did  appear  to  him  that,  unless  this  were  effected 
on  the  broad  gauge,  so  that  the  existing  rolling-stock— and  even 
the  locomotives  at  low  speeds — ^might  pass  freely  to  the  frontier, 
the  chief  value  of  these  extensions  would  be  lost.  He  could  not 
but  regard  with  disfavour  the  proposal  to  introduce  the  mixed 
gauge  on  a  system  of  this  kind ;  for,  having  had  some  exi)erience  of 
it  in  connection  with  one  of  the  metropolitan  termini,  and  else- 
where, he  could  bear  testimony  to  the  complications  and  incon- 
veniences which  accompanied  its  use,  and  which  would,  in  his 
opinion,  render  it  in  the  present  case  an  evil  only  second  to  that  of 
a  break  of  gauge.  As  regarded  the  Punjab,  then,  the  case  seemed  to 
him  to  be  most  clearly  in  favour  of  the  broad  gauge,  unless  -which 
he  had  not  heard  suggested — the  Government  contemplated  the 
reduction  of  the  existing  system  of  railways  to  a  narrow  gauge. 
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If  there  were  a,ny  such  intention,  he  would  certainly  hesitate 
to  select  as  the  standard  so  narrow  a  gauge  as  that  of  the  French 
metre,  or  to  permit,  for  the  purposes  of  the  Indian  traffic,  the  reduc- 
tion of  the  width  of  rolling-stock  below  8  ft. 

As  regarded  many  other  parts  of  India,  the  question  appeared  to 
be  different ;  and  in  Mysore —and  on  the  proposed  line  to  Car  war 
especially — it  might  perhaps  be  found  that  sufficient  economy 
would  result  from  the  adoption  of  a  narrow  gauge  to  justify  a  break 
of  gauge.  I  n  the  case  of  the  Camatic  railway,  the  estimate  showed — 
even  through  the  level  country  of  that  district — a  saving  of  fully 
20  per  cent,  by  the  introduction  of  the  m^tre  gauge,  and  a  very  light 
construction,  as  compared  with  such  a  broad-gauge  line— lighter 
than  the  present  main  lines  which  the  Government  were  then  pre- 
pared to  sanction—  and  such  a  saving  was  important,  at  any  rate 
in  the  interest  of  a  railway  company,  if  not  in  a  national  point  of 
view.  He  however  believed  that,  if  the  Government  permitted  all 
the  economy  which  was  practicable,  still  retaining  the  standard 
gauge,  the  difference  of  cost  might,  owing  to  the  character  of  the 
country,  and  the  large  number  of  bridges  which  would  not  be 
affected  by  the  gauge,  be  reduced  to  some  such  insignificant  amount 
as  that  referred  to  by  Mr.  Bruce ;  and  he  certainly  felt  that  any 
such  saving  ought  not  to  be  allowed  to  influence  the  decision  of 
so  weighty  a  question  as  that  under  discussion,  fraught  as  it  was 
with  momentous  consequences  as  regarded  the  future  welfare  of 
-the  Indian  Empire. 

Sir  G.  B.  Airy,  P.R.S.,  Astronomer-Koyal,  remarked  that,  after 
the  able  (critical  examination  which  had  been  made  of  almost  every 
engineering  point,  with  regard  to  the  proposed  system  of  railways 
in  India,  it  was  not  in  his  power  to  throw  any  additional  light 
upon  that  branch  of  the  subject ;  but  there  was  an  important,  and, 
perhaps,  the  most  important  part  of  the  question,  on  which  he 
might  speak.  He  was  a  member  of  the  Royal  Commission  appointed 
in  1846,  to  consider  the  question  of  the  break  of  gauge,  and 
which  made  its  final  report  in  1846.  The  question  of  the  break  of 
gauge  was  then  beginning ;  in  fact,  there  was  only  one  place 
where  the  two  gauges  at  that  time  actually  met,  and  that  was 
at  Gloucester.  The  Commission  did  their  best  to  examine  into 
the  whole  state  of  things  at  the  one  break  of  gauge,  and  as  to  the 
probable  state  of  things  that  might  ensue.  They  studied  the 
working  of  the  traffic  at  the  Gloucester  station;  they  obtained 
the  best  evidence;  they  examined  Mr.  Bruners  ingenious  con- 
trivances; and  the  conclusions  at  which  they  arrived,  and  of 
which  they  felt  the  correctness   very   strongly,  wore  these : — In 
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the  first  place,  that  there  must  be  no  snch  thing  as  a  break  of 
gauge, — that  it  was  absolutely  necessary  that  one  gange  should 
run  all  through  the  kingdom; — and  they  thought  it  desirable 
that  this  should  be  the  narrow,  or  4  ft.  8^  in.,  gauge.  But  there 
had  been  much  discussion  on  what  could  be  done  on  railways 
of  different  breadth,  upon  which  they  had  not  sufficient  evidence 
at  the  time.  The  Commission  recommended  that  attention  should 
be  given  to  the  ix)ssibility  of  the  admixture  of  gauges ;  but  that 
at  all  events  the  first  principle  should  be  carried  out ;  and  in  a 
subsequent  letter  addressed  to  Sir  E.  Eyan,  the  Astronomer-Royal 
individually  urged  the  same  thing  more  strongly,  and  especially  that 
attention  should  be  given  to  the  possibility  of  working  a  mixture 
of  gauges  ;  for  the  Commission  held  it  to  be  important  that  liberty 
should  be  given  as  far  as  possible,  and  that  Mr.  Brunei's  contri- 
vances, admirable  in  many  respects,  should  not  be  driven  out  of  the 
field  without  receiving  further  trial.  The  Report  of  the  Commis- 
sion was  strongly  attacked,  in  pamphlets  and  in  newspapers,  by 
the  advocates  of  the  broad  gauge,  and  finally  it  was  resisted  so 
strongly  in  the  House  of  Commons  that  it  was  thrown  out.  He 
had  watched  the  progress  of  events  since  that  time  with  some 
interest,  and  he  found  it  was  this ;  that  the  Great  Western  rail- 
way, which  naturally  was  the  most  strenuous  opponent  of  the 
Report  in  the  first  instance,  at  length  adopted  precisely  what  the 
Commission  recommended  with  regard  to  the  gauge ;  trying  first, 
the  mixed  gauge,  and  afterwards  abandoning  the  broad  gauge- 
entirely,  substituting  for  it  the  narrow,  or  4  ft.  S^  in.,  gauge,  which 
was  now  universal  throughout  the  kingdom.  And  he  could  not 
help  recollecting  that  amongst  the  representatives  of  the  broad- 
gauge  system  there  was  one  who  especially  commanded  the  respect 
of  the  Commission ;  that  was  the  present  Chairman  of  the  Great 
Western  Company,  who  was  then  the  locomotive-superintendent, 
and  was  very  strenuous  indeed  in  his  support  of  the  broad  gauge ; 
but,  nevertheless,  the  Commission  felt  it  necessary  to  express  an 
opinion  opposite  to  that  which  that  gentleman  held ;  and  even  he 
had  been  driven  by  the  force  of  circumstances  to  take  the  course 
which  was  recommended  in  the  report.  After  this  the  Astronomer- 
Royal  need  not  say  his  own  feeling  against  the  break  of  gauge  in 
India,  or  anywhere  else,  was  very  strong  indeed;  and  looking, 
not  so  much  at  the  recommendations  which  the  Commission  made, 
as  upon  the  course  which  events  had  forced  upon  railway  com- 
panies, it  did  seem  to  liim  an  act  of  most  extraordinary  impru- 
dence to  introduce  a  break  of  gauge  in  India. 
There  was  one  point  which  he  omitted  with  respect  to  the  break 
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of  gauge,  and  it  was  this : — Numerical  esti  mates  had  been  given  of  the 
inconveniences  of  the  break  of  gauge,  and  it  was  stated  that  goods 
might  be  transferred  at  from  8d.  to  Is.  per  ton.  Now  he  appre- 
hended  such  a  statement  as  that  could  only  apply  to  goods  on  a 
large  scale,  such  as  bags  of  cotton,  or  rice,  or  barrels  of  flour,  or 
articles  of  that  character ;  but  it  could  not  apply,  he  thought^  in 
any  degree  to  mixed  merchandize;  and  still  less  would  it  give 
the  slightest  idea  of  the  injurious  eflects  if  a  break  of  gauge  oc- 
curred in  the  transport  of  an  army,  or  of  its  munitions.  As 
to  having  a  stock  of  carriages  of  one  gauge  ready  to  meet  a 
stock  of  carriages  of  another  gauge,  he  looked  upon  such  a 
proposition  as  an  absurdity,  and  it  had  been  so  regarded, 
in  an  instance  which  preceded  the  Commission  on  the  gauge 
question,  on  the  Eastern  Counties  railway.  The  circumstances 
were  these : — A  short  railway,  which  was  likely  to  have  commu- 
nication with  the  interior  of  the  country,  and  was  4  ft.  Si^  in. 
gauge,  was  amalgamated  with  a  longer  railway  upon  a  wider 
gauge.  Upon  that  amalgamation  taking  place,  the  Directors  of 
the  amalgamated  company  immediately  saw  they  could  not  go 
on  under  the  existing  state  of  things,  and  they  at  once  changed 
the  gauge  of  the  rails  and  the  working  stock  of  the  longer  rail- 
way to  suit  those  of  the  shorter  line ;  and  upon  that  no  doubt 
depended  the  efficient  existence  of  those  railways.  That  was  an 
instance,  he  would  state,  showing  the  impossibility  to  provide 
what  was  necessary  upon  one  railway  by  the  stock  meeting  it 
upon  another  railway.  But  with  regard  to  the  break  of  gauge 
in  India,  he  would  say  he  conceived  it  was  impossible  to  provide  a 
rolling-stock  upon  one  railway  which  should  be  always  ready  to 
meet  that  upon  another  gauge ;  and  from  the  evidence  before  the 
Gauge  Commission,  as  well  as  from  ordinary  observatioQ,  there 
could  be  no  doubt  that  the  difficulty  of  a  break  of  gauge  in  mili- 
tary matters  would  be  extreme.  India  had  not  been  held  in 
subjection  by  the  governing  classes  of  Great  Britain  in  the  same 
way  as  England  or  Scotland ;  by  the  sword  it  had  been  gained, 
and  by  the  sword  it  must  .be  held.  And  however  much  legislation 
on  behalf  of  that  country  might  recognise  the  desirability  of 
studying  the  welfare  of  the  natives  of  that  country,  it  must  be 
remembered  that  there  was  a  spirit  of  independence  generally  at 
work,  and  there  were  parties  ready  at  all  times  to  stir  up  internal 
tumults ;  while  at  the  same  time  there  were  those  outside  who, 
at  the  proper  time,  would  be  ready  to  invade.  It  was  necessary, 
therefore,  to  be  prepared  to  make  rapid  movements  of  armies. 
With    the    means    of   rapid  communication  to  the    frontier   of 
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Poshawur,  at  the  opening  of  the  Khyber  Pass,  it  would  be  a 
question  whether  it  was  necessary  to  maintain  so  large  a  garrison 
there ;  and  the  advantage  of  landing  troops  without  the  fatigue 
of  maTches— especially  in  India — was  too  well  known  to  admit 
of  any  question. 

Adverting  now  to  the  question  of  the  width  of  gauge  as  applied 
to  India,  he  conceived  there  was  not  that  objection  to  the  wider 
gauge  which  some  eminent  men  appeared  to  entertain;  but  as 
between  the  entire  adoption  of  that  gauge  and  of  the  change  of 
gauge  the  difference  was  very  great  indeed.  Amongst  the  objec- 
tions which  might  be  raised  against  the  narrow  gauge,  he  con- 
ceived there  was  one  of  considerable  importance  with  regard  to 
military  matters.  It  would  be  difficult,  he  thought,  upon  the 
narrow  gauge  to  carry  field  artillery  except  in  a  dismounted  state, 
and  it  would  be  very  troublesome  to  carry  horses ;  and  it  was  to 
be  considered  that  the  carriage  of  a  large  number  of  horses  was 
indispensable  in  military  matters.  Even  with  infantry  regiments 
the  officers  must  be  well  provided  with  horses ;  and  to  carry  horses 
at  any  speed  on  the  narrow  gauges  which  were  proposed,  he 
thought  would  be  a  very  hazardous  matter.  With  regard  to  ihe 
alleged  difficulty  of  adopting  a  wider  gauge  which  would  arise 
from  the  windings  of  the  railway,  he  did  not  think  there  was 
anything  in  the  nature  of  the  country  to  make  that  an  obstacle. 
There  could  scarcely  be  anything  worse  in  that  respect  than  the 
Todmorden  Valley  railway,  and  the  trains  ran  very  well  on  that 
line;  and,  generally  speaking,  he  should  say,  upon  any  railway 
where  the  speed  was  well  understood,  and  where  the  rails  were 
not  over-cantod  —which  he  looked  upon  as  an  ei^ential  condition 
— the  form  of  the  conical  tires  used  might  be  made  so  to  guide 
the  wheel  frame  of  the  carriages  that  there  woidd  be  no  sensible 
friction  produced  by  the  diflference  in  the  length  of  the  inner 
and  outer  rail,  lliese  were  mechanical  points  which  he  did  not 
feel  himself  authorised  to  urge  so  strongly  as  he  did  the  question 
of  the  existence  or  the  non-existence  of  a  break  of  gauge ;  and  he 
repeated  this  opinion  very  strongly  as.  the  result  of  all  he  had 
heard  and  seen.  Therefore,  he  thought  it  would  be  most  in- 
judicious to  have  a  break  of  gauge  in  the  Indian  railway  systom, 
and  he  was  only  surprised  to  find  that  the  existence  of  such  an 
evil  had  ever  been  seriously  entertained. 

Captain  Douglas  Galton,  R.E.,  C.B.,  said,  that  having  been 
officially  connected  with  the  system  of  railways  in  this  country, 
during  a  part  of  the  gauge  controversy,  and  especially  during  the 
controversy  on  the  mixed  gauge,  he  was  glad  to  have  the  op^wrtu- 
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nity  of  offering  a  few  remarks  upon  the  question.  He  thought  it 
would  have  been  an  intelligible  policy  on  the  part  of  the  Indian 
Government  to  have  introduced  on  to  the  Indian  railways  the 
4  ft.  8.J  in.  gauge,  and  to  have  altered  the  whole  of  the  existing 
lines  to  that  gauge ;  because,  in  the  event  of  any  great  evil  hap- 
pening in  India,  it  would  have  enabled  rolling-stock  to  be  shipped 
at  a  moment's  notice  to  replace  the  destruction  of  stock  on  Indian 
railways ;  but  the  Indian  Government  had  already  5,000  miles  of 
railway  on  a  standard  gauge  traversing  the  country  in  all  direc- 
tions, and,  under  these  circumstances,  he  considered  it  undesirable 
to  introduce  a  second  extensive  network  of  railways  upon  a  metre 
gauge,  mixed  up  with  the  5  ft.  6  in.  gauge,  and  forming  breaks  of 
gauge  on  numerous  main  lines  of  communication.  It  was  expe- 
dient, no  doubt,  in  some  cases,  to  adopt  a  very  narrow  gauge  to 
bring  down  the  produce  of  mines,  or  factories,  or  quarries,  at  a 
cheap  rate  to  the  main  line  of  railway,  so  as  to  avoid  any  tran- 
shipment of  material  at  the  quarry  or  the  mine ;  such  lines  should 
be  cheap  tramways  for  locomotives,  which  were  cheaper  to  con- 
struct and  maintain  than  ordinary  roads ;  and  in  such  cases,  each 
arrangement  required  special  separate  consideration ;  but  in  this 
case  it  appeared  that  the  railways  which  were  proposed  to  supplant 
the  whole  of  the  existing  standard  system  would,  according  to 
the  estimates  of  independent  persons,  not  effect  a  saving  of  more 
than  from  6  per  cent,  to  12  per  cent.  This  would  not  have  been 
an  intelligible  course  of  proceeding  had  it  not  been  for  the 
explanation  of  General  Strachey,  who,  he  believed,  stated,  that 
in  the  comparative  estimates  which  he  submitted  to  the  Indian 
Government,  he  had  assumed  the  cost  of  the  standard  gauge 
according  to  the  then  standard  requirements  of  the  Indian  Govern- 
ment, and  the  cost  of  the  narrow  gauge  at  a  new  standard  of  light 
railway,  as  proposed  by  him.  They  were  met  in  this  discussion 
by  being  told  that  they  were  not  conversant  with  the  customs  of 
India,  and  therefore  they  were  unable  to  appreciate  the  effect  of  a 
break  of  gauge  in  India.  He  thought  if  this  mode  of  making 
comparative  estimates  was  the  custom  of  India  they  would  all 
agree  with  him  they  were  not  accustomed  to  it.  Now  with  respect 
to  the  question  of  the  cost  of  these  railways  it  had  been  so  ably 
discussed  by  other  speakers,  that  he  thought  it  scarcely  necessary 
further  to  allude  to  it,  except  that  no  sweeping  estimate  of  this 
character  could  be  a  fair  one.  Each  line  required  to  be  looked 
at  separately,  in  regard  to  traffic  and  construction. 

As  to  the  question  of  sidings,  the  Gauge  Commission,  in  1846, 
laid  down  the  axiom  that  whatever  improvements  could  be  intro- 
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dnoed  on  the  narrow  gauge  could  be  introdnoed  with  much  greater 
efficiency  on  tlie  broad  gauge ;  therefore  in  comparisona  between 
the  carrying  powers  of  the  two  gauges,  it  must  be  admitted 
that  the  weight  carried  per  wagon  must  be  in  proportion  to  the 
gauge;  therefore,  a  train  of  forty  carriages  on  the  broad  gauge 
would  carry  an  amount  of  goods  equivalent  to  what  seventy 
carriages  would  carry  on  the  narrow  gauge,  and  consequently  the 
sidings  on  the  narrow  gauge  must  be  longer  than  the  sidings  on 
the  broad  gauge,  in  the  proportion  of  7  to  4 ;  and  as  the  cost  of 
the  platforms  and  other  accessories  of  loading  would  increase  in 
proportion,  he  thought,  instead  of  estimating  the  cost  of  sidings 
as  a  proportion  of  the  cost  of  the  railway,  it  should  rather  be  taken 
in  the  inverse  ratio  of  the  cost  of  the  railway. 

Passing  on  to  the  question  of  the  break  of  gauge,  the  Author 
said  the  cost  of  transhipping  goods  at  Lahore  would  be  about 
£850,  and  he  capitalised  that  at  a  sum  of  £17,000.  He  put  the 
cost  of  transhipment  at  4d,  per  ton,  and,  as  he  must  be  supposed 
to  be  well  acquainted  with  the  cost  of  labour  in  India,  that 
was  a  figure  which  they  might  accept;  but  there  was  another 
important  element  in  the  cost  of  transhipment  of  goods,  that  was 
the  injury  to  the  goods.  The  evidence  before  the  Gauge  Com- 
mission placed  that  at  2«.  Qd,  per  ton,  but  he  would  not  urge 
that  figure.  He  would  only  deal  with  the  one  article  which 
the  Author  and  General  Strachey  both  made  mention  of  as  being 
the  principal  article  transhipped  at  Lahore,  namely,  salt.  Now 
Captain  Galton  happened  to  have  some  connection  with  the  salt 
districts  in  this  country,  and  he  had  made  it  his  business  to 
inquire  of  some  of  the  largest  manufacturers  of  salt,  in  the  Mid- 
land district,  as  to  the  amount  of  damage  to  that  article  from  tran- 
shipment ;  and  Mr.  John  Corbett,  the  manufacturer,  who  had  the 
greatest  experience  as  to  the  break  of  gauge  in  the  transmission  of 
salt,  put  the  amount  at  1$.  per  ton,  where  the  value  of  the  salt 
was  30«.  per  ton ;  but  the  cost  of  the  damage  necessarily  varied 
with  the  value  of  the  salt.  General  Strachey  had  stated  that 
the  value  of  salt  in  India  varied  from  160«.  to  200«.  a  ton,  therefore 
the  Author's  figure  of  £850  would,  upon  this  estimate,  rise  from 
£850  to  at  least  £16,000,  and  his  capitalised  sum  of  £17,000  would 
rise  to  between  £300,000  and  £350,000.  So  much  for  the  commercial 
question ;  and  with  respect  to  the  military  point  of  view,  General 
Strachey  seemed  to  imply  that  the  military  question  was 
perfectly  immaterial.  Now,  in  the  report  of  General  Strachey, 
Colonel  Dickson,  and  Mr.  Bendel,  addressed  to  the  Indian  Govern- 
ment in  September,  1870,  they  laid  great  stress  upon  the  militai-y 
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question,  and  the  Author  devoted  two  pages  of  his  Paper  to  the 
same  point;   therefore  he  thought  it  evidently  was  one  which 
at  all  events  the  Indian  Government  considered  as  important. 
Now,  he  did  not  think  the  Author,  or  General  Strachey,  had 
quite  appreciated  what  was  the  effect  of  railways  upon  the  move- 
ments of  an  army.     The  railway  enabled  them  to  dispense  with 
forming  large  magazines  near  where  the  army  was  operating ; 
it   enabled    them  to  draw   supplies  of  every   sort   from  almost 
unlimited  distances,   and  it  also  enabled  them   to  remove  from 
armies  those  impediments  to  their  movements,  the  wounded  sol- 
diers, whom   otherwise  they  would  have   to  provide  for  and  to 
protect.    All,  who  had  seen  them,  admired  the  excellent  arrange- 
ments made  by  the  Germans,  during  the  Franco-Prussian  war, 
for  the  supplies  of  their  army  in  France.     He  happened  to  have 
been  connected  with  the  National  Society  for  Aid  to  the  Sick  and 
Wounded,  and  he  made  an  expedition  along  the  rear  of  the  German 
army  and  saw  in  detail   the  arrangements  they  made  for  the 
supplies  of  the  troops.     The  main  feature  of  those  arrangements, 
and  the  main  thing  which  enabled  them  to  work  with  so  much 
smoothness  and  fecility,  was  the  means  which  they  adopted  for 
loading  their  trains.     Each  train  was   specially  appointed   to  a 
particular  division  or  section  of  the  army,  and  each  train  was  so 
loaded  that  it  should  convey  a  portion  of  all  the  supplies  likely  to 
be  wanted,  so  that  if  the  train  itself  broke  down,  or  even  if  a  portion 
of  the  train  broke  down,  still  some  portion  of  the  supplies  would,  at 
all  events,  reach  the  army.     Now,  he  left  them  to  consider  what 
would  be  the  effect  of  such  a  mode  of  arranging  their  trains  and 
packing  their  vehicles  with  a  break  of  gauge.     They  would  have 
in  the  first  place  to  change  the  supplies  which  had  been  carefiilly 
arranged  in  a  train  of  forty  wagons  into  a  train  of  seventy  wagons ; 
and  at  the  time  they  were  doing  this  they  would  have  brought 
down  upon  them  trains  of  wounded  men,  some  of  them  incapable 
of  moving  hand  or  foot,  who  would  have  to  be  transferred  across 
the  name  platform  and  placed  in  another  train.     He  was  convinced 
that  any  one  practically  conversant  with  the  transhipment  of  goods 
or  with  the  loading  of  trains  for  ordinary  military  purposes,  would 
admit  that  the  confusion  of  such  a  proceeding  would  be  indescrib- 
able, and  he  thought  they  would  also  agree  that  no  money  saving 
could  compensate  for  such  a  fearful  crisis  as  would  then  arise.     In 
the  matter  of  the  conveyance  of  the  wounded,  the  Prussians  were 
able  to  carry  four  or  five  wounded  men  on  spring  beds  with  a 
nurse  to  attend  upon  them  in  a  large  goods  wagon.     Now,  he  did 
not  think  any  carriage  they  could  place  on  the  narrow  gauge  would 
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enable  them  to  carry  more  tlian  two  wounded  men  witli  a  nurse. 
If  they  admitted  the  axiom  that  the  same  improvements  could  be 
introduced  upon  the  broad  gauge  as  upon  the  narrow  gauge,  it  must 
be  assumed  that  the  carrying  capacity  of  the  carriages  were  in 
proportion  to  the  gauge.  Therefore,  if  they  could  carry  more 
on  the  metre  gauge,  then  they  would  be  able  to  accommodate  pro- 
portionately more  on  the  broader  gauge ;  but  he  felt  sure  that 
General  Strachey  did  not  appreciate  what  a  large  space  was  required 
for  severely  wounded  men  on  a  long  railway  journey.  They 
would,  moreover,  have  to  increase  the  number  of  nurses,  at  all 
events,  in  proportion  to  the  number  of  wounded  men,  and  that  at 
a  time  when  every  available  man  was  wanted  to  assist  in  the 
warlike  operations.  General  Strachey  stated  in  his  observations 
that  one  object  in  introducing  cheap  lines  on  the  narrow  gauge 
and  not  estimating  cheap  lines  on  the  broad  gauge  at  the  same 
time  was  the  difficulty  of  controlling  the  expenditure  on  Indian 
railways.  That  seemed  to  Captain  Galton  a  most  astonishing 
statement,  because  ho  had  always  understood  that  every  detail 
of  construction  of  Indian  railways  was  submitted  to  the  depart- 
ment of  Public  Works,  over  which  he  believed  General  Strachey 
presided,  and  not  only  the  details  of  construction,  but  even 
the  number  of  trains  was  fixed  by  that  department.  General 
Strachey  also  put  down  as  part  of  the  economy,  the  alteration 
in  the  arrangements  for  constructing  lines,  that  is  to  say,  the 
construction  of  the  lines  under  the  Government  instead  of  under 
companies. 

Now  he  thought  it  would  be  a  digression  here  to  enter  into  the 
question  as  to  the  economy  of  Government  construction  and 
management  of  railways  as  compared  with  the  commercial  prin- 
ciple, but  he  would  only  say  that  was  not  an  element  that  could 
be  fairly  imported  into  this  question,  because,  what-ever  system 
could  be  adopted  upon  one  class  of  railway  could  be  equally  adopted 
on  the  other,  seeing  that  the  details  of  construction  were  in  both 
cases  under  the  direct  control  of  a  Government  department.  In 
conclusion  he  must  say  it  was  much  to  be  regretted,  that  the 
Indian  Government,  in  arriving  at  a  decision  on  this  matter,  had 
had  placed  before  them  reports  favouring  what  seemed  to  be  fore- 
gone conclusions  in  the  minds  of  the  gentlemen  to  whom  the 
question  was  referred,  and  which  reports  omitted  material  facts 
which  would  have  been  adverse  to  such  conclusions.  He  was  glad 
the  question  was  coming  before  the  House  of  Commons,  and  he 
trusted  after  the  light  which  had  been  thrown  upon  it  by  this  dis- 
cussion it  would  be  remitted  back  to  the  Indian  Government,  and 
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tliat  they  would  then  arrive  at  a  more  satisfactory  conclusioii  with 
regard  to  if. 

Mr.  H.  Lee  Smith  said  he  had  devoted  much  time  to  the  subject, 
upon  which,  perhaps,  he  could  give  the  meeting  information  that 
was  not  generally  known ;  but  he  was  unaflfectedly  reluctant  to 
monopolise  needlessly  one  minute  of  its  time,  which  would  pre- 
sently, he  hoped,  be  more  profitably  employed  in  listening  to  more 
valuable  and  authoritative  opinions.  In  proof  of  his  sincerity,  he 
would  pass  very  hurriedly  over  the  fact  that  his  figures,  as  given 
in  the  Paper,  were  painfully  misquoted.  His  estimates  for  the 
standard  gauge  were  quoted  thus : — 

For  the  Peshawur  line £3,712.440 

„       Indud  Valley  line 3,895,631 

But  in  these  sums  the  Author  had,  by  mistake,  no  doubt,  included 
two  large  items  on  account  of  maintenance  for  three  years,  namely, 
£85,050  and  £128,790,  together  £213,840,  which,  being  deducted, 
made  the  total  amount  of  saving  not  £912,479,  but  £698,(^39. 
The  Author  had  also  entirely  omitted  to  remark  that  Mr.  Lee 
Smith's  estimate  for  the  Peshawur  railway  on  the  standard  gauge 
was  for  an  independent  line,  with  banks  and  cuttings  of  its  own ; 
whilst  his  metre-gauge  estimate  was  for  a  line  laid,  with  the 
exception  of  the  salt  branch,  on  the  metalled  road.  But  what 
Mr.  Lee  Smith  might  have  previously  said  or  written  on  the  sub- 
ject was  of  little  consequence ;  his  present  object  was  to  endeavour 
te  meet  the  Author  upon  his  own  ground. 

With  that  part  of  the  Paper  which  related  to  the  importance  of 
economy,  few  persons  would  bo  disposed  to  quarrel ;  the  doubtful 
point  was  whether  the  government  of  India  had  not  adopted  alto- 
gether too  violent  a  remedy,  the  effects  of  which,  in  the  long  run, 
would  prove  worse  than  the  original  disease.  It  was,  however, 
with  the  proof  of  economy,  set  up  by  the  Author,  that  they  had  to 
deal,  and  there  it  was  that  he  appeared  to  have  fallen  into  error. 
The  Paper  literally  bristled  with  fallacies,  which  Mr.  Lee  Smith 
would  divide  into  two  classes,  the  special,  and  the  general ;  the 
first  having  reference  solely  to  the  Punjab  lines;  the  latter— the 
general  fallacy — being  the  assumption  that  even  if,  in  the  case 
of  some  particular  line,  a  saving  of  £1,000  per  mile  could  be 
established,  the  same  would  hold  good  over  10,000  miles. 

On  the  Peshawur  railway,  for  example,  as  half  of  the  metalled 
road  was  given  up  to  the  line,  it  would  be  obvious  that  the  first 
two  items  of  saving  claimed  in  the  Paper,  namely,  land  and  earth- 
work, were  entirely  illusory.  , 
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enable  them  to  carry  more  than  two  wounded  men  with  a  nnrse. 
If  they  admitted  the  axiom  that  the  same  improvements  could  he 
introduced  upon  the  broad  gauge  as  upon  the  narrow  gauge,  it  must 
be  assumed  that  the  carrjdng  capacity  of  the  carriages  were  in 
proportion  to  the  gauge.  Therefore,  if  they  could  carry  more 
on  the  m^tre  gauge,  then  they  would  be  able  to  accommodate  pro- 
portionately more  on  the  broader  gauge ;  but  he  felt  sure  that 
General  Strachey  did  not  appreciate  what  a  large  space  was  required 
for  severely  wounded  men  on  a  long  railway  journey.  They 
would,  moreover,  have  to  increase  the  number  of  nurses,  at  all 
events,  in  proportion  to  the  number  of  wounded  men,  and  that  at 
a  time  when  every  available  man  was  wanted  to  assist  in  the 
warlike  operations.  General  Strachey  stated  in  his  observations 
that  one  object  in  introducing  cheap  lines  on  the  narrow  gauge 
and  not  estimating  cheap  lines  on  the  broad  gauge  at  the  same 
time  was  the  difficulty  of  controlling  the  expenditure  on  Indian 
railways.  I'hat  seemed  to  Captain  Galton  a  most  astonishing 
statement,  because  ho  had  always  understood  that  every  detail 
of  construction  of  Indian  railways  was  submitted  to  the  depart- 
ment of  Public  Works,  over  which  he  believed  General  Strachey 
presided,  and  not  only  the  details  of  construction,  but  even 
the  number  of  trains  was  fixed  by  that  department.  General 
Strachey  also  put  down  as  part  of  the  economy,  the  alteration 
in  the  arrangements  for  constructing  lines,  that  is  to  say,  the 
construction  of  the  lines  under  the  Government  instead  of  under 
companies. 

Now  he  thought  it  would  be  a  digression  here  to  enter  into  the 
question  as  to  the  economy  of  Government  construction  and 
management  of  railways  as  compared  with  the  commercial  prin- 
ciple, but  he  would  only  say  that  was  not  an  element  that  could 
be  fairly  imported  into  this  question,  because,  whatever  system 
could  be  adopted  upon  one  class  of  railway  could  be  equally  adopted 
on  the  other,  seeing  that  the  details  of  construction  were  in  both 
cases  under  the  direct  control  of  a  Government  department.  In 
conclusion  he  must  say  it  was  much  to  be  regretted,  that  the 
Indian  Government,  in  arriving  at  a  decision  on  this  matter,  had 
had  placed  before  them  reports  favouring  what  seemed  to  be  fore- 
gone conclusions  in  the  minds  of  the  gentlemen  to  whom  the 
question  was  referred,  and  which  reports  omitted  material  facts 
whicli  would  have  been  adverse  to  such  conclusions.  He  was  glad 
the  question  was  coming  before  the  House  of  Commons,  and  ho 
trusted  after  the  light  which  had  l)eeii  thrown  upon  it  by  this  dis- 
cussion it  would  be  remitted  back  to  the  Indian  Government,  and 
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that  they  would  then  arrive  at  a  more  satisfactory  conclusion  with 
regard  to  if. 

Mr.  H.  Lee  Smith  said  he  had  devoted  much  time  to  the  subject, 
upon  which,  perhaps,  he  could  give  the  meeting  information  that 
was  not  generally  known ;  but  he  was  unaffectedly  reluctant  to 
monopolise  needlessly  one  minute  of  its  time,  which  would  pre- 
sently, he  hoped,  be  more  profitably  employed  in  listening  to  more 
valuable  and  authoritative  opinions.  In  proof  of  his  sincerity,  he 
would  pass  very  hurriedly  over  the  fact  that  his  figures,  as  given 
in  the  Paper,  were  painfully  misquoted.  His  estimates  for  the 
standard  gauge  were  quoted  thus : — 

For  the  Peshawur  line £3,712,440 

„       Induij  Valley  line 3,895,631 

But  in  these  sums  the  Author  had,  by  mistake,  no  doubt,  included 
two  large  items  on  account  of  maintenance  for  three  years,  namely, 
£85,050  and  £128,790,  together  £213,840,  which,  being  deducted, 
made  the  total  amount  of  saving  not  £912,479,  but  £698,639. 
The  Author  had  also  entirely  omitted  to  remark  that  Mr.  Lee 
Smith's  estimate  for  the  Peshawur  railway  on  the  standard  gauge 
was  for  an  independent  line,  with  banks  and  cuttings  of  its  own ; 
whilst  his  metre-gauge  estimate  was  for  a  line  laid,  with  the 
exception  of  the  salt  branch,  on  the  metalled  road.  But  what 
Mr.  Lee  Smith  might  have  previously  said  or  written  on  the  sub- 
ject was  of  little  consequence ;  his  present  object  was  to  endeavour 
to  meet  the  Author  upon  his  own  ground. 

With  that  part  of  the  Paper  which  related  to  the  importance  of 
economy,  few  persons  would  bo  disposed  to  quarrel ;  the  doubtful 
point  was  whether  the  government  of  India  had  not  adopted  alto- 
gether too  violent  a  remedy,  the  effects  of  which,  in  the  long  run, 
would  prove  worse  than  the  original  disease.  It  was,  however, 
with  the  proof  of  economy,  set  up  by  the  Author,  that  they  had  to 
deal,  and  there  it  was  that  he  appeared  to  have  fallen  into  error. 
The  Paper  literally  bristled  with  fallacies,  which  Mr.  Lee  Smith 
would  divide  into  two  classes,  the  special,  and  the  general ;  the 
first  having  reference  solely  to  the  Punjab  lines;  the  latter— the 
general  fallacy — being  the  assumption  that  even  if,  in  tlie  case 
of  some  particular  line,  a  saving  of  £1,000  per  mile  could  be 
established,  the  same  would  hold  good  over  10,000  miles. 

On  the  Peshawur  railway,  for  example,  as  half  of  the  metalled 
road  was  given  up  to  the  line,  it  would  be  obvious  that  the  first 
two  items  of  saving  claimed  in  the  Pai)er,  namely,  land  and  earth- 
work, were  entirely  illusory. 
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enable  them  to  carry  more  tlian  two  wounded  men  witli  a  nnrse. 
If  they  admitted  the  axiom  that  the  same  improvements  could  he 
introduced  upon  the  broad  gauge  as  upon  the  narrow  gauge,  it  must 
be  assumed  that  the  carrj'ing  capacity  of  the  carriages  were  in 
proportion  to  the  gauge.  ITierefore,  if  they  could  carry  more 
on  the  metre  gauge,  then  they  would  be  able  to  accommodate  pro- 
portionately more  on  the  broader  gauge ;  but  he  felt  sure  that 
General  Strachey  did  not  appreciate  what  a  large  space  was  required 
for  severely  wounded  men  on  a  long  railway  journey.  They 
would,  moreover,  have  to  increase  the  number  of  nurses,  at  all 
events,  in  proportion  to  the  number  of  wounded  men,  and  that  at 
a  time  when  every  available  man  was  wanted  to  assist  in  the 
warlike  operations.  General  Strachey  stated  in  his  observations 
that  one  object  in  introducing  cheap  lines  on  the  narrow  gauge 
and  not  estimating  cheap  lines  on  the  broad  gauge  at  the  same 
time  was  the  difficulty  of  controlling  the  expenditure  on  Indian 
railways.  That  seemed  to  Captain  Galton  a  most  astonishing 
statement,  because  he  had  always  understood  that  every  detail 
of  construction  of  Indian  railways  was  submitted  to  the  depart- 
ment of  Public  Works,  over  which  he  believed  General  Strachey 
presided,  and  not  only  the  details  of  construction,  but  even 
the  number  of  trains  was  fixed  by  that  department.  General 
Strachey  also  put  down  as  part  of  the  economy,  the  alteration 
in  the  arrangements  for  constructing  lines,  that  is  to  say,  the 
construction  of  the  lines  under  the  Government  instead  of  under 
companies. 

Now  he  thought  it  would  be  a  digression  here  to  enter  into  the 
question  as  to  the  economy  of  Government  construction  and 
management  of  railways  as  compared  with  the  commercial  prin- 
ciple, but  he  would  only  say  that  was  not  an  element  that  could 
be  fairly  imported  into  this  question,  because,  whatever  system 
could  be  adopted  upon  one  class  of  railway  could  be  ecjually  adopted 
on  the  other,  seeing  that  the  details  of  construction  were  in  both 
cases  under  the  direct  control  of  a  Government  department.  In 
conclusion  he  must  say  it  was  much  to  be  regretted,  that  the 
Indian  Government,  in  arriving  at  a  decision  on  this  matter,  had 
had  placed  before  them  reports  favouring  what  seemed  to  be  fore- 
gone conclusions  in  the  minds  of  the  gentlemen  to  whom  the 
question  was  referred,  and  which  reports  omitted  material  facts 
which  would  have  been  adverse  to  such  conclusions.  lie  was  glad 
the  question  was  coming  before  the  House  of  Commons,  and  he 
trusted  after  the  light  which  had  been  thrown  upon  it  by  this  dis- 
cussion it  would  be  remitted  back  to  the  Indian  Government,  and 
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that  they  would  then  arrive  at  a  more  satisfactory  conclusion  with 
regard  to  if. 

Mr.  H.  IjEE  Smith  said  he  had  devoted  much  time  to  the  subject, 
upon  which,  perhaps,  he  could  give  the  meeting  information  that 
was  not  generally  known ;  but  he  was  unaffectedly  reluctant  to 
monopolise  needlessly  one  minute  of  its  time,  which  would  pre- 
sently, he  hoped,  be  more  profitably  employed  in  listening  to  more 
valuable  and  authoritative  opinions.  In  proof  of  his  sincerity,  he 
would  pass  very  hurriedly  over  the  fact  that  his  figures,  as  given 
in  the  Paper,  were  painfully  misquoted.  His  estimates  for  the 
standard  gauge  were  quoted  thus : — 

For  the  Peshawur  line £3,712.440 

„       Indus  Valley  line 3,895,631 

But  in  these  sums  the  Author  had,  by  mistake,  no  doubt,  included 
two  large  items  on  account  of  maintenance  for  three  years,  namely, 
£85,050  and  £128,790,  together  £213,840,  which,  being  deducted, 
made  the  total  amount  of  saving  not  £912,479,  but  £698,839. 
The  Author  had  also  entirely  omitted  to  remark  that  Mr.  Lee 
Smith's  estimate  for  the  Peshawur  railway  on  the  standard  gauge 
was  for  an  independent  line,  with  banks  and  cuttings  of  its  own ; 
whilst  his  metre-gauge  estimate  was  for  a  line  laid,  with  the 
exception  of  the  salt  branch,  on  the  metalled  road.  But  what 
Mr.  Lee  Smith  might  have  previously  said  or  written  on  the  sub- 
ject was  of  little  consequence ;  his  present  object  was  to  endeavour 
to  meet  the  Author  upon  his  own  ground. 

With  that  part  of  the  Paper  which  related  to  the  importance  of 
economy,  few  persons  would  bo  disposed  to  quarrel ;  the  doubtful 
point  was  whether  the  government  of  India  had  not  adopted  alto- 
gether too  violent  a  remedy,  the  effects  of  which,  in  the  long  run, 
would  prove  worse  than  the  original  disease.  It  was,  however, 
with  the  proof  of  economy,  set  up  by  the  Author,  that  they  had  to 
deal,  and  there  it  was  that  he  appeared  to  have  fallen  into  error. 
The  Paper  literally  bristled  with  fallacies,  which  Mr.  Lee  Smith 
would  divide  into  two  classes,  the  special,  and  the  general ;  the 
first  having  reference  solely  to  the  Punjab  lines ;  the  latter—  the 
general  fallacy — being  the  assumption  that  even  if,  in  the  case 
of  some  particular  line,  a  saving  of  £1,000  per  mile  could  be 
established,  the  same  would  hold  good  over  10,000  miles. 

On  the  Peshawur  railway,  for  example,  as  half  of  the  metalled 
road  was  given  up  to  the  line,  it  would  be  obvious  that  the  first 
two  items  of  saving  claimed  in  the  Paper,  namely,  land  and  earth- 
work, were  entirely  illusory. 
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enable  them  to  carry  more  than  two  wounded  men  with  a  nnrse. 
If  they  admitted  the  axiom  that  the  same  improvements  eonld  he 
introduced  upon  the  broad  gauge  as  upon  the  narrow  gauge,  it  must 
be  assumed  that  the  carrjung  capacity  of  the  carriages  were  in 
proportion  to  the  gauge.  Therefore,  if  they  could  carry  more 
on  the  m^tre  gauge,  then  they  would  be  able  to  accommodate  pro- 
portionately more  on  the  broader  gauge ;  but  he  felt  sure  that 
General  Strachey  did  not  appreciate  what  a  large  space  was  required 
for  severely  wounded  men  on  a  long  railway  journey.  They 
would,  moreover,  have  to  increase  the  number  of  nurses,  at  all 
events,  in  proportion  to  the  number  of  wounded  men,  and  that  at 
a  time  when  every  available  man  was  wanted  to  assist  in  the 
warlike  operations.  General  Strachey  stated  in  his  observations 
that  one  object  in  introducing  cheap  lines  on  the  narrow  gauge 
and  not  estimating  cheap  lines  on  the  broad  gauge  at  the  same 
time  was  the  difficulty  of  controlling  the  expenditure  on  Indian 
railways.  I'hat  seemed  to  Captain  Galton  a  most  astonishing 
statement,  because  he  had  always  understood  that  every  detail 
of  construction  of  Indian  railways  was  submitted  to  the  depart- 
ment of  Public  Works,  over  which  he  believed  General  Strachey 
presided,  and  not  only  the  details  of  construction,  but  even 
the  number  of  trains  was  fixed  by  that  department.  General 
Strachey  also  put  down  as  part  of  the  economy,  the  alteration 
in  the  arrangements  for  constructing  lines,  that  is  to  say,  the 
construction  of  the  lines  under  the  Government  instead  of  under 
companies. 

Now  he  thought  it  would  be  a  digression  here  to  enter  into  the 
question  as  to  the  economy  of  Government  construction  and 
management  of  railways  as  compared  with  the  commercial  prin- 
ciple, but  he  would  only  say  that  was  not  an  element  that  could 
be  foirly  imported  into  this  question,  because,  whatever  system 
could  be  adopted  upon  one  class  of  railway  could  be  equally  adopted 
on  the  other,  seeing  that  the  details  of  construction  were  in  both 
cases  under  the  direct  control  of  a  Government  department.  In 
conclusion  he  must  say  it  was  much  to  be  regretted,  that  the 
Indian  Government,  in  arriving  at  a  decision  on  this  matter,  had 
had  placed  before  them  reports  favouring  what  seemed  to  be  fore- 
gone conclusions  in  the  minds  of  the  gentlemen  to  whom  the 
question  was  referred,  and  which  reports  omitted  material  facts 
which  would  have  been  adverse  to  such  conclusions.  He  was  glad 
the  question  was  coming  before  the  House  of  Commons,  and  he 
trusted  after  the  light  which  had  been  thrown  upon  it  by  this  dis- 
cussion it  would  be  remitted  back  to  the  Indian  Government,  and 
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that  they  would  then  arrive  at  a  more  satisfactory  conclusion  with 
regard  to  if. 

Mr.  H.  Lee  Smith  said  he  had  devoted  much  time  to  the  subject, 
upon  which,  perhaps,  he  could  give  the  meeting  information  that 
was  not  generally  known ;  but  he  was  unaffectedly  reluctant  to 
monopolise  needlessly  one  minute  of  its  time,  which  would  pre- 
sently, he  hoped,  be  more  profitably  employed  in  listening  to  more 
valuable  and  authoritative  opinions.  In  proof  of  his  sincerity,  he 
would  pass  very  hurriedly  over  the  fact  that  his  figures,  as  given 
in  the  Paper,  were  painfully  misquoted.  His  estimates  for  the 
standard  gauge  were  quoted  thus : — 

For  the  Peshawur  llDe £3,712.440 

„       Indus  Valley  line 3,895,631 

But  in  these  sums  the  Author  had,  by  mistake,  no  doubt,  included 
two  large  items  on  account  of  maintenance  for  three  years,  namely, 
£85,050  and  £128,790,  together  £213,840,  which,  being  deducted, 
made  the  total  amount  of  saving  not  £912,479,  but  £698,H39. 
The  Author  had  also  entirely  omitted  to  remark  that  Mr.  Lee 
Smith's  estimate  for  the  Peshawur  railway  on  the  standard  gauge 
was  for  an  independent  line,  with  banks  and  cuttings  of  its  own ; 
whilst  his  metre-gauge  estimate  was  for  a  line  laid,  with  the 
exception  of  the  salt  branch,  on  the  metalled  road.  But  what 
Mr.  Lee  Smith  might  have  previously  said  or  written  on  the  sub- 
ject was  of  little  consequence ;  his  present  object  was  to  endeavour 
to  meet  the  Author  upon  his  own  ground. 

With  that  part  of  the  Paper  which  related  to  the  importance  of 
economy,  few  persons  would  be  disposed  to  quarrel ;  the  doubtful 
point  was  whether  the  government  of  India  had  not  adopted  alto- 
gether too  violent  a  remedy,  the  effects  of  which,  in  the  long  run, 
would  prove  worse  than  the  original  disease.  It  was,  however, 
with  the  proof  of  economy,  set  up  by  the  Author,  that  they  had  to 
deal,  and  there  it  was  that  he  appeared  to  have  fallen  into  error. 
The  Paper  literally  bristled  with  fallacies,  which  Mr.  Lee  Smith 
would  divide  into  two  classes,  the  special,  and  the  general ;  the 
first  having  reference  solely  to  the  Punjab  lines;  the  latter— the 
general  fallacy — being  the  assumption  that  even  if,  in  the  case 
of  some  particular  line,  a  saving  of  £1,000  per  mile  could  be 
established,  the  same  would  hold  good  over  10,000  miles. 

On  the  Peshawur  railway,  for  example,  as  half  of  the  metalled 
road  was  given  up  to  the  line,  it  would  be  obvious  that  the  first 
two  items  of  saving  claimed  in  the  Paper,  namely,  land  and  earth- 
work, were  entirely  illusory. 
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enable  them  to  carry  more  than  two  wounded  men  with  a  nnrse. 
If  they  admitted  the  axiom  that  the  same  improvements  conld  he 
introduced  upon  the  broad  gauge  as  upon  the  narrow  gauge,  it  must 
be  assumed  that  the  carrjang  capacity  of  the  carriages  were  in 
proportion  to  the  gauge.  Therefore,  if  they  could  carry  more 
on  the  metre  gauge,  then  they  would  be  able  to  accommodate  pro- 
portionately more  on  the  broader  gauge ;  but  he  felt  sure  that 
General  Strachey  did  not  appreciate  what  a  large  sjMice  was  required 
for  severely  wounded  men  on  a  long  railway  journey.  They 
would,  moreover,  have  to  increase  the  number  of  nurses,  at  all 
events,  in  proportion  to  the  number  of  wounded  men,  and  that  at 
a  time  when  every  available  man  was  wanted  to  assist  in  the 
warlike  operations.  General  Strachey  stated  in  his  observations 
that  one  object  in  introducing  cheap  lines  on  the  narrow  gauge 
and  not  estimating  cheap  lines  on  the  broad  gauge  at  the  same 
time  was  the  difficulty  of  controlling  the  expenditure  on  Indian 
railways.  That  seemed  to  Captain  Galton  a  most  astonishing 
statement,  because  he  had  always  understood  that  every  detail 
of  construction  of  Indian  railways  was  submitted  to  the  depart- 
ment of  Public  Works,  over  which  he  believed  General  Strachey 
presided,  and  not  only  the  details  of  construction,  but  even 
the  number  of  trains  was  fixed  by  that  department.  General 
Strachey  also  put  down  as  part  of  the  economy,  the  alteration 
in  the  arrangements  for  constructing  lines,  that  is  to  say,  the 
construction  of  the  lines  under  the  Government  instead  of  under 
companies. 

Now  he  thought  it  would  be  a  digression  here  to  enter  into  the 
question  as  to  the  economy  of  Government  construction  and 
management  of  railways  as  compared  with  the  commercial  prin- 
ciple, but  he  would  only  say  that  was  not  an  element  that  could 
be  fairly  imported  into  this  question,  because,  whatever  system 
could  bo  adopted  upon  one  class  of  railway  could  be  equally  adopted 
on  the  other,  seeing  that  the  details  of  construction  were  in  both 
cases  under  the  direct  control  of  a  Government  department.  In 
conclusion  he  must  say  it  was  much  to  be  regretted,  that  the 
Indian  Government,  in  arriving  at  a  decision  on  this  matter,  had 
had  placed  before  them  reports  favouring  what  seemed  to  be  fore- 
gone conclusions  in  the  minds  of  the  gentlemen  to  whom  the 
question  was  referred,  and  which  reports  omitted  material  facts 
which  would  have  been  adverse  to  such  conclusions.  He  was  glad 
the  question  was  coming  before  the  House  of  Commons,  and  he 
trusted  after  the  light  which  had  been  thrown  upon  it  by  this  dis- 
cussion it  would  be  remitted  back  to  the  Indian  Government,  and 
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that  they  would  then  arrive  at  a  more  satisfactory  conclusion  with 
regard  to  if. 

Mr.  H.  Lee  Smith  said  he  had  devoted  much  time  to  the  subject, 
upon  which,  perhaps,  he  could  give  the  meeting  information  that 
was  not  generally  known ;  but  he  was  unaffectedly  reluctant  to 
monopolise  needlessly  one  minute  of  its  time,  which  would  pre- 
sently, he  hoped,  be  more  profitably  employed  in  listening  to  more 
valuable  and  authoritative  opinions.  In  proof  of  his  sincerity,  he 
would  pass  very  hurriedly  over  the  fact  that  his  figures,  as  given 
in  the  Paper,  were  painfully  misquoted.  His  estimates  for  the 
standard  gauge  were  quoted  thus : — 

For  the  Peshawur  line £3,712.440 

„       Induij  Valley  line 3,895,631 

But  in  these  sums  the  Author  had,  by  mistake,  no  doubt,  included 
two  large  items  on  account  of  maintenance  for  three  years,  namely, 
£85,050  and  £128,790,  together  £213,840,  which,  being  deducted, 
made  the  total  amount  of  saving  not  £912,479,  but  £698,ii39. 
The  Author  had  also  entirely  omitted  to  remark  that  Mr.  liCe 
Smith's  estimate  for  the  Peshawur  railway  on  the  standard  gauge 
was  for  an  independent  line,  with  banks  and  cuttings  of  its  own ; 
whilst  his  metre-gauge  estimate  was  for  a  line  laid,  with  the 
exception  of  the  salt  branch,  on  the  metalled  road.  But  what 
Mr.  Lee  Smith  might  have  previously  said  or  written  on  the  sub- 
ject was  of  little  consequence ;  his  present  object  was  to  endeavour 
to  meet  the  Author  upon  his  own  ground. 

With  that  part  of  the  Paper  which  related  to  the  importance  of 
economy,  few  persons  would  be  disposed  to  quarrel ;  the  doubtful 
point  was  whether  the  government  of  India  had  not  adopted  alto- 
gether too  violent  a  remedy,  the  effects  of  which,  in  the  long  run, 
would  prove  worse  than  the  original  disease.  It  was,  however, 
with  the  proof  of  economy,  set  up  by  the  Author,  that  they  had  to 
deal,  and  there  it  was  that  he  appeared  to  have  fallen  into  error. 
The  Paper  literally  bristled  with  fallacies,  which  Mr.  Lee  Smith 
would  divide  into  two  classes,  the  special,  and  the  general ;  the 
first  having  reference  solely  to  the  Punjab  lines;  the  latter— the 
general  fallacy — being  the  assumption  that  even  if,  in  tlie  case 
of  some  particular  line,  a  saving  of  £1,000  per  mile  could  be 
established,  the  same  would  hold  good  over  10,000  miles. 

On  the  Peshawur  railway,  for  example,  as  half  of  the  metalled 
road  was  given  up  to  the  line,  it  would  be  obvioas  that  the  first 
two  items  of  saving  claimed  in  the  l^aper,  namely,  land  and  earth- 
work, were  entirely  illusory. 
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enable  them  to  carry  more  than  two  wounded  men  with  a  nnrse. 
If  they  admitted  the  axiom  that  the  same  improvements  could  he 
introduced  upon  the  broad  gauge  as  upon  the  narrow  gauge,  it  must 
be  assumed  that  the  carrying  capacity  of  the  carriages  were  in 
proportion  to  the  gauge.  Therefore,  if  they  could  carry  more 
on  the  metre  gauge,  then  they  would  be  able  to  accommodate  pro- 
portionately more  on  the  broader  gauge ;  but  he  felt  sure  that 
General  Strachey  did  not  appreciate  what  a  large  space  was  required 
for  severely  wounded  men  on  a  long  railway  journey.  They 
would,  moreover,  have  to  increase  the  number  of  nurses,  at  all 
events,  in  proportion  to  the  number  of  wounded  men,  and  that  at 
a  time  when  every  available  man  was  wanted  to  assist  in  the 
warlike  operations.  General  Strachey  stated  in  his  observations 
that  one  object  in  introducing  cheap  lines  on  the  narrow  gauge 
and  not  estimating  cheap  lines  on  the  broad  gauge  at  the  same 
time  was  the  difficulty  of  controlling  the  expenditure  on  Indian 
railways.  I'hat  seemed  to  Captain  Galton  a  most  astonishing 
statement,  because  he  had  always  understood  that  every  detail 
of  construction  of  Indian  railways  was  submitted  to  the  depart- 
ment of  Public  Works,  over  which  he  believed  General  Strachey 
presided,  and  not  only  the  details  of  construction,  but  even 
the  number  of  trains  was  fixed  by  that  department.  General 
Strachey  also  put  down  as  part  of  the  economy,  the  alteration 
in  the  arrangements  for  constructing  lines,  that  is  to  say,  the 
construction  of  the  lines  under  the  Government  instead  of  under 
companies. 

Now  he  thought  it  would  be  a  digression  here  to  enter  into  the 
question  as  to  the  economy  of  Government  construction  and 
management  of  railways  as  compared  with  the  commercial  prin- 
ciple, but  he  would  only  say  that  was  not  an  element  that  could 
be  fairly  imported  into  this  question,  because,  whatever  system 
could  be  adopted  upon  one  class  of  railway  could  be  equally  adopted 
on  the  other,  seeing  that  the  details  of  construction  were  in  both 
cases  under  the  direct  control  of  a  Government  department.  In 
conclusion  he  must  say  it  was  much  to  be  regretted,  that  the 
Indian  Government,  in  arriving  at  a  decision  on  this  matter,  had 
had  placed  before  them  reports  favouring  what  seemed  to  be  fore- 
gone conclusions  in  the  minds  of  the  gentlemen  to  whom  the 
question  was  referred,  and  which  reports  omitted  material  facts 
which  would  have  been  adverse  to  such  conclusions.  He  was  glad 
the  question  was  coming  before  the  House  of  Commons,  and  ho 
trusted  after  the  light  which  had  been  thrown  upon  it  by  this  dis- 
cussion it  would  be  remitted  back  to  the  Indian  Government,  and 
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that  they  would  then  arrive  at  a  more  satisfactory  conclusion  with 
regard  to  if. 

Mr.  H.  Lee  Smith  said  he  had  devoted  much  time  to  the  subject, 
upon  which,  perhaps,  he  could  give  the  meeting  information  that 
was  not  generally  known ;  but  he  was  unaffectedly  reluctant  to 
monopolise  needlessly  one  minute  of  its  time,  which  would  pre- 
sently, he  hoped,  be  more  profitably  employed  in  listening  to  more 
valaable  and  authoritative  opinions.  In  proof  of  his  sincerity,  he 
would  pass  very  hurriedly  over  the  fact  that  his  figures,  as  given 
in  the  Paper,  were  painfully  misquoted.  His  estimates  for  the 
standard  gauge  were  quoted  thus : — 

For  the  Peshawur  line £3,712.440 

„       Indus  Valley  line 3,895,631 

But  in  these  sums  the  Author  had,  by  mistake,  no  doubt,  included 
two  large  items  on  account  of  maintenance  for  three  years,  namely, 
£85,050  and  £128,790,  together  £213,840,  which,  being  deducted, 
made  the  total  amount  of  saving  not  £912,479,  but  £698,(>39. 
The  Author  had  also  entirely  omitted  to  remark  that  Mr.  liCe 
Smith's  estimate  for  the  Peshawur  railway  on  the  standard  gauge 
was  for  an  independent  line,  with  banks  and  cuttings  of  its  own ; 
whilst  his  metre-gauge  estimate  was  for  a  line  laid,  with  the 
exception  of  the  salt  branch,  on  the  metalled  road.  But  what 
Mr.  Lee  Smith  might  have  previously  said  or  written  on  the  sub- 
ject was  of  little  consequence ;  his  present  object  was  to  endeavour 
to  meet  the  Author  upon  his  own  ground. 

With  that  part  of  the  Paper  which  related  to  the  importance  of 
economy,  few  persons  would  bo  disposed  to  quarrel ;  the  doubtful 
point  was  whether  the  government  of  India  had  not  adopted  alto- 
gether too  violent  a  remedy,  the  effects  of  which,  in  the  long  run, 
would  prove  worse  than  the  original  disease.  It  was,  however, 
with  the  proof  of  economy,  set  up  by  the  Author,  that  they  had  to 
deal,  and  there  it  was  that  he  appeared  to  have  fallen  into  error. 
The  Paper  literally  bristled  with  fallacies,  which  Mr.  Lee  Smith 
would  divide  into  two  classes,  the  special,  and  the  general ;  the 
first  having  reference  solely  to  the  Punjab  lines ;  the  latter—  the 
general  fallacy — being  the  assumption  that  even  if,  in  the  case 
of  some  particular  line,  a  saving  of  £1,000  i^er  mile  could  be 
established,  the  same  would  hold  good  over  10,000  miles. 

On  the  Peshawur  railway,  for  example,  as  half  of  the  metalled 
road  was  given  up  to  the  line,  it  would  be  obvious  that  the  first 
two  items  of  saving  claimed  in  the  Paper,  namely,  land  and  earth- 
work, were  entirely  illusory. 
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Mr.  Lee  Smith  bad  long  held  the  belief  that  the  rednction  of  the 
gauge  was  accepted  under  some  very  exaggerated  idea  of  the  saving 
to  be  effected  by  the  change.  Lord  Lawrence  had  stated  that,  "  the 
average  estimated  cost  of  the  guaranteed  lines  was  about  £17,000  a 
mile,"  and  the  late  Lord  Mayo  had  also  endorsed  that  statement.  At 
the  same  time  there  were  many  rumours  flying  about  of  "  highly- 
efficient  narrow-gauge  lines— the  railways  of  the  future,*'  at  a  cost 
not  exceeding  £4,000  per  mile  or  £5,000  per  mile.  Now  although 
he  did  not  mean  to  argue  that  either  of  the  eminent  statesmen  he 
had  named  could  ever  have  supposed  that  any  feasible  reduction  of 
the  gauge  would  result  in  a  saving  approximating  to  £12,000  per 
mile,  still  it  was  very  remarkable  to  observe  the  apparent  effects  of 
such  statements  and  such  rumours  upon  the  minds  of  some  of  the 
foremost  men  of  India. 

In  a  Minute,  entitled  "  The  Earl  of  Mayo  as  Viceroy  of  India," 
Sir  John  Strachey,  a  leading  Member  of  Council,  reverted  to  the 
subject  thus : — "  The  average  cost  of  our  guaranteed  Indian  rail- 
ways has  been  about  £17,000  a  mile.  Lord  Mayo  was  satisfied 
that  it  was  impossible  to  go  on  making  railways  in  India  at 
such  a  cost.  He  said  we  must  have  cheap  railways,  or  none  at 
all ;  and  he  strongly  supported  the  proposal  that,  in  constructing 
new  lines  the  old  broad  gauge  should  be  abandoned ;  that,  if  it 
were  held  to  be  obligatory  that  the  Peshawur  line  should  be 
constructed  on  a  broad  gauge,  it  would  be  the  duty  of  Govern- 
ment to  say  that  it  could  not  incur  so  great  an  expenditure; 
whereas  the  adoption  of  a  narrow  gauge  would  lead  to  a  very 
large  economy."  Sir  John  further  stated  that,  "  although  he 
could  not  enter  into  these  discussions,  they  were  conducted  on 
both  sides  with  great  ability.*' 

Now  although  there  might  not  bo^ny  actual  proof  deducible  from 
this,  still,  from  the  expressions  "  at  such  a  cost,"  and  "  so  great  an 
expenditure,"  it  did  seem  a  little  like  a  jump  to  the  conclusion  that 
£17,000  per  mile,  or  thereabouts,  was  the  price  of  a  standard-gauge 
line,  and  that  no  expedient  could  be  devised,  or,  at  least,  had  been 
thought  of,  for  diminishing  that  price,  save  the  one  mentioned  in 
the  very  same  breath,  "  the  adoption  of  a  narrow  guage  would  lead 
to  a  very  large  economy." 

From  this  he  would  only  argue  the  probability  that  narrow- 
gauge  lines,  as  compared  with  those  on  the  standard  gauge,  were 
at  first  accredited  with  a  reputation  for  economy  to  which  they  had 
not  been  able  to,  and  could  not  now,  substantiate  a  claim ;  that  in 
this  manner  they  obtained  almost  an  unfair  hold,  and  were  allowed 
to  take  firm  root,  whilst  the  death  of  Lord  Mayo  left  the  matter  in 
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a  soxnewhat  false  position,  that  of  a  qneetion  fairly  argued  ont  to 
the  end  and  irrevocably  decided.  As  for  Sir  John  Strachey's  state- 
ment, that  the  question  was  ai^ed  on  both  sides  with  great 
ability,  had  he  said,  npon  one  side,  it  would  surely  have  been  nearer 
the  mark  ;  for,  with  exception  of  Mr.  Hawkshaw's  prophetic  warn- 
ing, which  was  sent  along  with  the  Committee's  report,  to  the 
Government  of  India,  there  did  not  appear  to  have  been  a  single 
protest  lodged  against  the  reduction  of  the  gauge  or  a  counsel 
engaged,  or  witness  called  to  speak  a  word  in  defence  of  the 
standard  gauge. 

They  now  heard  of  the  two  divisions  of  a  narrow-gauge  railway 
up  the  Indus  Valley,  described  by  the  consulting  engineer  to  the 
Government  of  India  as  *  a  surface  line,*  and  estimated  to  cost 
(exclusive  of  one  or  two  large  bridges)  about  £5,100  per  mile  to 
£6,000  per  mile — average,  £5,550  per  mile,  or,  deducting  rolling- 
stock,  say  £5,000  per  mile.  Was  this  considered  a  great  result? 
Was  breaking  the  gauge  the  only  expedient  by  which  this  figure 
could  be  come  down  to  ?  Why,  even  in  his  poor  Indian  practice, 
Mr.  Lee  Smith  had  done  much  better  than  that  I  He  had  before 
him  the  *  completion  statements '  of  a  district  of  the  East  Indian 
railway,  81 J  miles  long,  of  which  he  had  responsible  charge. 
It  was  executed  *  departmentally,'  that  was  without  the  aid  of 
large  contractors,  and  had  cost,  taking  the  whole  length,  £6,160 
per  mile;  but  as  37:J^  miles  of  this  were  constructed  under  the 
heavy  troubles  and  disadvantages  of  the  great  Mutiny,  he  thought 
he  might  fairly  cut  them  out,  and  speak  only  of  the  remaining 
44  miles,  which  were  commenced  after  the  Mutiny,  and  finished 
in  fair  time  —  three  years,  he  believed,  or  as  fast  as  they  could 
get  the  permanent- way  materials.  The  cost  of  this  division  was 
exactly  £5,370  per  mile,  which  included  earthwork,  ballast, 
bridges  and  culverts,  level-crossings,  permanent- way,  telegraph, 
stations  —  including  the  fair  proportion  of  a  large  locomotive- 
changing-station  in  the  centre  of  the  division— everything  complete, 
except  land  and  rolling-stock.  He  had  also  added — not  knowing  the 
precise  amount — 10  per  cent,  on  account  of  Engineering  expenses. 
Some  of  the  rails  weighed  78  lbs.  per  yard,  and  fcome  82  lbs.  per 
yard.  He  did  not  now  remember  which  were  used  upon  this  par- 
ticular division ;  but  assuming  the  lighter  and  they  had  this  section 
of  the  main  line  of  the  East  Indian  railway — with  which,  on  the 
score  of  stability,  no  man  need  be  ashamed  to  have  been  associated — 
completed,  upon  the  5  ft.  6  in.  gauge,  with  78-lbs.  rails,  for  £5,370 
per  mile,  against  the  estimated  cost  of  a  metre-gauge  surface  line 
up  the  Indus  Valley,  with  40-lbs.  rails,  at  £5,000  per  mile.  Nor  was 
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there  any  advantage  owing  to  proximity  to  the  sea;  the  land- 
transport  was  not  less  than  800  miles ;  that  was  up  to  the  neigh- 
bourhood of  Agra.  And  if  General  Strachey  wished  to  know  the 
price  of  the  rails — though  Mr.  Lee  Smith  regretted  being  unable 
to  state  precisely — he  believed  it  could  not  have  been  very  much 
below  that  quoted  lately  by  the  consulting  engineer  to  the  Govern- 
ment of  India  for  state  railways,  for  his  40-lbs.  rails,  namely,  £8 
per  ton  free  on  board  in  England.  Mr.  Lee  Smith  almost  forgot  to 
mention,  as  being  perhaps  worthy  of  note,  that  the  embankments 
of  the  standard-gauge  line,  of  which  he  had  given  the  details, 
were  34  ft.  wide  at  formation-level,  instead  of  10  ft.  3  in.,  the 
estimated  formation  width  of  the  Lidus  Valley  line. 

But  no  English  Engineer,  however  great  his  experience,  could, 
with  any  propriety,  have  volunteered  his  opinions  in  the  face  of 
the  following  Resolution  by  the  Viceroy  in  Council,  in  accordance 
with  which,  Mr.  Lee  Smith  believed,  some  American  Engineers 
were  specially  invited  to  Lidia.  He  would  not  read  the  whole  of 
the  decision,  unless  it  was  their  wish,  but  content  himself  with 
the  following  extract:— "The  time  has  come  when  India  should 
cease  to  lean  exclusively  upon  English  Engineers  in  dealing  with 
its  railways." 

Here  he  might  perhaps  be  permitted  to  remark,  that  he  felt  it  a 
little  ungenerous  on  the  part  of  his  friend  General  Strachey  that 
he  should  have  included  him  in  his  censure,  or  at  least  not  exempted 
him  fitjm  his  criticism  upon  the  Engineers  of  the  Indian  lines, 
who  never  "  suggested  the  const:  iiction  of  light  or  cheap  lines,  or 
admitted  that  they  .were  possible,"  General  Strachey  might 
perhaps  have  forgotten  that,  as  Secretary  to  the  Government  of 
India  in  the  Public  Works  Department,  he  had  sent  Mr.  Lee  Smith 
in  his  own  handwriting  the  flattering  assurance  that  "Govern- 
ment was  perfectly  satisfied  with  the  Chief  Engineer  of  the 
Peshawur  line,  who  had  cordially  and  loyally  accepted  the  general 
policy  of  the  Government ;'  which  then,  as  now,  Mr.  Ijco  Smith 
understood,  not  as  a  tribute  to  his  unvarying  good  behaviour 
.generally,  but  as  an  acknowledgment  that  he  was  devoting  all 
his  poor  energies  to  contriving  how  to  carry  out  his  work  to 
the  best  advantage  of  Government.  The  reduction  of  gauge  was 
then  unthought  of.  It  was  suggested  to  him  for  the  Peshawur 
line  by  an  amateur ;  but  if  it  had  been  seriously  proposed 
to  him  by  Government,  he  would  then,  as  now,  have  given  his 
decided  opinion,  supported  by  his  reasons,  that  it  was  wholly 
unnecessary,  and  extremely  unwise.  To  say  that  he  did  not  think 
of  or  suggest  light  permanent  ways,  was  a  mistake.     Seven  years 
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ago,  in  his  first  Report  on  the  PeshaMmr  line,  he  stated  that, 
although  50-lbs.  rails  "  might  be  equal  to  the  present  (then) 
requirements  of  the  traffic,  experience  had  proved  there  was  no 
real  economy  in  reducing  the  rails  below  the  ordinary  standard, 
and  that,  in  his  judgment,  the  heavier  permanent  way  would  prove 
the  better  economy  in  the  end ;"  an  opinion  of  which  at  the  present 
day  he  was  not  greatly  ashamed. 

These,  however,  were  trifles  hardly  worth  mentioning.  The 
■serious  part  of  General  Strachey's  remarks  was  that  wherein  that 
officer  referred  to  figures.  Was  it  not  almost  time  for  some  pow- 
erful remonstrance,  when  they  found  the  highest,  nay,  the  only 
Indian  State  railway  officer  in  this  country,  who  inaugurated, 
and  still  alone  led  the  way  in  the  break  of  gauge,  two  years 
after  that  step  had  been  taken,  talking  in  this  strain : — "  Those 
estimates  were  utterly  worthless  for  the  object  in  view."  "  Reject- 
ing those  figures  as  wholly  inapplicable.  General  Strachey  asserted 
that  the  financial  advantage,  that  had  in  fact  been  secured,  was 
very  great."  "  The  saving  on  permanent  way  would  amount  to 
about  £350,000,  and  on  the  bridges  perhaps  to  £250,000,  or 
together  £600,000."  "  On  the  whole  he  considered  that  the  total 
economy  might  be  about  three-quarters  of  a  million.  The  490 
miles  of  the  Indus  Valley  railway  would  give  a  saving  of  not  less 
than  £500,000  on  the  permanent  way,  and  probably  as  much  more 
on  other  items,  or,  in  all,  about  one  million."  "  But,"  ho  added, 
"the  character  of  the  works  was  not  yet  sufficiently  known  to 
admit  of  any  very  precise  statement  being  made  as  to  this  line." 
Fortunately  Mr.  Lee  Smith  had  the  precise  information,  in  the  shape 
of  the  latest  estimate  by  the  officiating  Chief  Engineer,  given  in  the 
most  minute  detail,  from  which  Mr.  Lee  Smith,  at  least,  had  been 
able  to  arrive  at  somewhat  less  vague  results.  He  would  state  the 
exact  additional  cost  of  making  the  permanent  waj'  of  the  Indus 
Valley  railway  fit  to  carry  both  the  carriages  and  the  engines  of 
any,  or  all  the  other  Indian  lines.  This  he  had  worked  out,  to 
decimal  parts  of  a  rupee,  from  the  prices  given  in  an  estimate 
sent  to  the  Secretary  of  State  by  the  Government  of  India,  no 
further  back  than  November  last,  and  if  they  would  divide 
General  Strachey's  £500,000  saving  by  two,  and  add  £690  to 
the  result,  they  would  get  the  actual  saving  witliin  a  few 
shillings. 

As  for  the  bridges  on  the  Peshawur  line,  he  was  in  a  position  to 
speak  from  facts  which  he  would  defy  any  person  to  contradict. 
He  himself  had  designed  the  girders  for  that  line  for  both  gauges, 
both  standard  and  metre,  and  had  personally  superintended  all  the 
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details  of  the  drawings  down  to  the  smallest  rivet.  Had  General 
Strachey  forgotten,  when  he  talked  about  a  saving  of  30  per  cent, 
to  40  per  cent,  on  the  cost  of  the  ironwork  of  all  bridges,  that  the 
smaller  girders  for  the  first  100  miles  of  the  line  were  designed, 
constructed,  and  sent  out  of  the  full  standard-gauge  strength? 
Had  he  also  forgotten  that  the  larger  bridge  girders  ujwn  the 
metre  gauge  which  had  been  made  and  shipped  were  not  narrower, 
nor  so  narrow,  but — from  having  to  carry  a  common  road  carriage- 
way in  addition — actually  18  in.  wider  betwei-n  the  hand-railings* 
than  those  which  he  had  approved  and  passed  in  Simla  and 
Calcutta  for  the  standard  gauge  ?  But,  not  to  enlarge  too  much 
upon  this  point,  he  would  simply  inform  the  Meeting  that  he  had 
made  at  least  a  dozen  or  eighteen  different  designs  for  the  bridges 
in  question  upon  three  different  gauges,  and  of  every  conceivable 
span,  striving  in  every  possible  way  to  cut  down  the  quantity  of 
ironwork  to  the  lowest  limit  compatible  with  safety ;  that  he  had 
still  in  his  possession  all  his  sketches,  figures,  and  quantities,  and 
that  if  they  wished  to  know  the  exact  saving  between  the  standard- 
gauge  design  and  the  m^tre-gauge  one  adopted,  constructed,  and 
shipped,  they  must  again  take  some  liberty  with  General  Strachey*8 
figures.  It  was  not  40  per  cent.,  it  was  not  :]0  per  cent. ;  but  if 
they  would  divide  the  latter  figure  by  t^n  they  would  then  know 
exactly  what  the  saving  was.  He  would  challenge  investigation. 
The  drawings  were  quite  open  to  the  inspection  of  any  one  who 
would  seriously  take  the  trouble  to  question  his  statements. 

No  one,  however,  who  read  the  published  official  documents  could 
entertain  much  doubt  that  the  Government  of  India  had  made  up 
its  mind  to  the  break  of  gauge,  and  accepted  the  necessity  of  it  as 
a  foregone  conclusion.  Looking  for  one  moment  at  the  facts.  The 
question  was  formally  referred  to  a  committee,  and  a  special  subject 
or  theme  was  set  for  them  upon  which  to  base  their  report, 
namely,  the  Indus  Valley  and  Peshawur  railways,  and  this  theme, 
indeerJ,  was  still  further  narrowed  to  the  former  of  these  lines 
alone — the  Indus  Valley — as  Government  admitted  the  exceptional 
case  and  position  of  the  Peshawur  line  in  these  words : — "  We  have 
no  hesitation  in  saying  that  were  it  a  question  of  the  section 
between  Lahore  and  Peshawur  alone,  wo  should  at  once  dismiss 
from  consideration  all  idea  of  anything  but  a  standard-gauge  line." 
But  although  the  result  of  tliis  committee's  deliberations,  read  in 
the  light  of  the  Secretary  of  State's  orders  for  the  alterations  of 
the  Scinde  and  Punjab  railways,  were  such  that  any  schoolboy 
who  added  the  figures  together  could  have  seen,  at  a  glance,  that 
the  proof  of  eoonomy  had  broken  down,  was  there  any  re-considera- 
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tion  or  hesitation  ?  Apparently  not  the  slightest.  The  Govern- 
ment of  India  wonld  seem,  as  he  had  before  surmised,  to  have 
looked  upon  the  economy  as  a  foregone  conclusion,  and  to  have 
proceeded  calmly  to  break  the  gauge— in  spite  of  Mr.  Fowler's 
dissent,  and  the  failure  on  the  part  of  the  rest  of  the  committee 
to  prove  any  appreciable  saving — as  thoy  alleged : — *'  We  are 
satisfied  that  the  economy  likely  to  be  obtained  from  the  adoption 
of  the  narrow  gauge  will  justify  our  accepting  the  break  of  gauge 
at  Lahore,  with  such  inconveniences  as  it  involves.*' 

Here  he  would  beg  to  explain,  for  the  information  of  those  who 
might  not  have  seen  the  Keport  which  he  quoted  from,  that  by 
Mr.  Fowler*8  estimate  the  difference  of  cost  between  making  the 
two  lines,  he  was  alluding  to,  upon  a  gauge  of  3  ft.  6  in.  -that 
was  2  J  in.  wider  than  that  now  adopted  by  the  Government  of 
India —inclusive  of  the  alterations  ordered  by  the  Secretary  of 
State,  and  completing  them  upon  the  standard  gauge  with 
42-lbs.  rails,  amounted  to  £17,668  in  favour  of  the  latter.  And 
to  check  tiiis  roughly,  he  would  take  IVIr.  Thornton's  figures : — 
Indus  Valley  line,  493  miles  x  £1,000  per  mile  =  £493,000  saving. 
Alterations  of  Scinde  and  Punjab  lines  (ordered  by  Secretary  of  State, 
estimated  by  Messrs.  Straehey,  Dickens,  and  Rondel),  £520,000  loss. 
Saving  £498,000 :  loss,  £520,000.  Balance,  still  in  favour  of  the 
standard  gauge,  £27,000.  Were  such  results,  emanating  from  such 
authorities,  even  if  wildly  erroneous,  not  worthy  of  searching  inves- 
tigation? Were  they  not  almost  startling  enough  to  induce 
Government  to  pause  before  crippling  for  ever  those  two  lines, 
admitted  to  be  "  of  as  great  strategical  importance  as  any  yet  to  be 
made  in  India  ?  "  But  granting,  for  the  sake  of  argument,  that  the 
Author's  figures  were  quite  correct,  that  the  reduction  of  the  gauge 
between  Kurrachee  and  Peshawur  would  save  alto- ether  £530,000, 
he  would  show  at  what  real  sacrifice,  nay  peril,  this  saving  was 
to  be  efiected. 

The  line,  it  would  be  observed,  was  cut  off,  absolutely  shut  out, 
from  communication  with  any  other  line  in  India,  and  must, 
therefore,  rely  entirely  upon  its  own  resources  in  the  matter  of 
rolling  stock,  which  ought,  therefore,  to  be  provided  on  a  scale  of 
unusual  and  extraordinary  liberality.  But  instead  of  this,  incredible 
as  it  might  appear,  the  stock  was  actually  estimated  at  the  miser- 
able rate  of  one  engine  and  thirty  vehicles  for  every  thirteen  miles, 
which  the  advisers  of  the  Government  of  India  stated  to  be  cal- 
culated for,  and  to  be  bufficient  for,  two  trains  a  day  each  way. 
Now,  he  cared  not  by  whose  testimony  they  elected  to  decide — 
Mr.  Thornton's  or  General  Straehey 's — for  by  either  of  them  he 

0  2 
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would  show  that  these  calculations  and  arrangements  were  falla- 
cious, if  not  almost  unfair  to  the  policy  and  judgment  of  the  late 
Viceroy,  who  agreed  to  the  break  of  gauge,  on,  they  might  assume, 
the  plain  and  obvious  understanding  that  his  narrow-gauge  line 
was  at  least  to  be  able  to  stand  by  itself,  or,  in  other  words,  to  be 
stocked  upon  such  a  scale  as  would  meet  his  estimate  of  any  pos- 
sible emergency.  .  r 

It  had  been  said  by  Lord  Mayo  that,  with  regard  to  the  power 
of  transport,  the  resources  of  the  narrow  gauge  were  such,  that 
nearly  20,000  infantry,  with  baggage,  camp  equipage,  and  ammuni- 
tion could  be  placed  at  Rohree  from  Lahore  in  one  week ;  and  again, 
he  wrote  of  the  possibility  of  "  throwing  40,000  men  in  a  foiinight 
on  any  point  of  the  frontier  from  Lahore,"  which  he  had  not  the 
slightest  doubt  could  be  done,  provided  they  had  the  rolling  stock. 
But  how  was  his  Lordship's  policy  about  to  be  carried  out  by  those 
to  whom  that  duty  had  been  confided  ?  General  Strachey  and  his 
colleagues  on  the  Committee,  Messrs.  Dickens  and  Hendel,  said 
that  30  vehicles  of  the  standard  gauge  were  equal  in  carrying 
capacity  to  54  of  the  narrow  gauge. 

General  Strachey  explained  that  their  estimate  was  based  upon 
a  2  ft.  9  in.  gauge. 

Mr.  H.  Lre  Smith  acknowledged  the  correction;  but  the  car- 
riages for  the  metre  gauge  were  only  6  in.  wider,  and  the  length 
was  unchanged.  Again,  that  200  carriages  of  the  standard  gauge 
were  required  for  the  transport  of  1 ,000  fully  equipped  men,  with 
their  proportion  of  artillery,  cavalry,  cattle,  camp  equipage,  and 
stores;  therefore,  taking  the  same  proportion^  that  360  narrow- 
gauge  vehicles  would  be  required  for  this  duty ;  that  each  train 
might  be  made  up  of  30  carriages,  consequently  (W)»  ^^^^ 
12  trains  a  day  would  transport  1,000  men,  fully  equipped,  as 
before  described,  from  Lahore  to  Peshawur,  which  would  be  equal 
to  7,000  men  in  one  week.  These  were  the  calculations  of  the 
Gauge-Committee,  but  the  Author  calmly  told  them  that  he  would 
take  up  1 1 ,000  men,  not  7,000  men,  in  a  week,  and  with  rolling 
stock  for  2  trains  a  day  instead  of  for  12  trains  a  day  I 

Mr.  Thornton  denied  that  he  had  said  anything  of  the  sort. 

Mr.  Hf  Lee  Smith  begged  to  refer  to  the  Paper.  It  distinctly 
stated  that  11,000  men  could  easily  be  moved  from  Lahore  to 
Peshawur  in  a  week.*     Mr.  Lee  Smith  would  as  positively  assert, 


1  •*  Now,  although  the  provision  of  rolling  stock  for  the  fnfcnre  Ponj&b  lines  is 
intended  to  bo  much  below  that  of  most  existing  Indian  railways — although, 
while,  aoeording  to  Mr.  Hawkshaw,  the  average  complement  of  the  latter  is  about 
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that  the  sum  allowed  in  the  Government  estimates  for  engines 
and  vehicles  was  no  more  than  sufficient  to  provide  rolling 
stock  for  2  trains  a  day.^  He  had  not  lost  sight  of  the  arrange- 
ment proposed  by  Government  to  obviate  this  little  difficulty, 
namely,  that  of  "  concentrating  their  rolling  stock,  upon  occasion," 
in  some  threatened  locality.  This  plan,  although  it  might  cause 
some  inconvenience  to  the  ordinary  traffic,  would  no  doubt  meet 
the  military  emergency,  which  was  the  main  consideration ;  but 
there  was  one  element  required  to  insure  its  successful  working, 
and  that  was  the  existence  somewhere,  in  sufficient  quantity, 
of  rolling  stock  to  concentrate.  There  could  not  be  much  to  come 
and  go  upon  between  Lahore  and  Mooltan,  as  that  division  was 
to  depend  entirely  for  its  only  concentrattible  stock  upon  the 
sale  of  a  portion  of  the  existing  broad-gauge  stock,  the  Author 
having  ruthlessly  disallowed  every  penny  put  aside  by  IMr.  Fowler 
for  the  purchase  of  a  few  extra  narrow-gauge  vehicles.  The 
same  arrangement,  it  might  bo  supposed,  as  the  Author  had 
made  no  allusion  to  it  at  all,  was  to  be  effected  upon  the  Scinde 
line,  between  Kurrachee  and  Kotree ;  but  it  might  be  granted 
that  both  those  divisions  were,  somehow  or  other,  to  be  stocked 
likewise  for  2  trains  a  day.  Now,  suppose  Peshawur  to  be 
threatened,  and  the  whole  rolling-stock  to  be  withdrawn  from 
the  Indus  Valley — which,  from  Lahore  to  Knrrachec,  was  three 
times  the  length  of  the  Peshawur  line — and  concentrated  at  Lahore, 
this  would  provide  sufficient  engines  and  vehicles  for  6  trains  in 
addition  to  the  2  trains  already  provided,  or  in  all  for  8  trains  a 
day.  And  rejecting  the  estimate  of  Messrs.  Strachey,  Dickens,  and 
Rendel  of  7,000  men  per  week,  carried  by  12  trains  a  day,  accept 


one  engine,  with  vehicles  in  proporlion,  for  every  five  miha,  the  Government 
nnthorities  nro  of  opinion  that  for  the  leaser  traffic  of  the  Punj&b  one  erjginc  and 
thirty  vehicles  for  eveiy  tliirteen  miles  may  possibly  suffice— yet,  even  with  rolling 
tttock  at  this  exceedingly  low  rate,  it  has  been  ilemonstrnted  by  cttreful  and 
rainutt-ly  detaileil  calculations  tliat,  in  the  course  of  a  week,  12,000  combatauls  of 
all  anna,  infantry,  cavalry,  and  artillery,  fully  equipped,  ami  with  a  month's 
rations,  could  easily  be  rem'>ve<i  from  Ijahore  to  Sukkur,  or  11,000  from  Lahore  to 
Peshawur,  or  three  corps  'of  4,000  each,  one  from  Lahore  to  Peshawur,  a  second 
from  Lahore  to  Sukkur,  and  a  third  from  Kurrachee  to  Sukkur." — Vide  ante, 
p.  16. 

*  Actual  allowance  of  rolling  stock,  i    Rolling  stock  required  for  "two  trains 

uceortling  to  preceding  extracts:—  i  each  way  per  diem,"  vide  Mesyrs. 

"One  engine  and  thirty  vehicles       '  Strachey,   Dickens,  and   Renders 

for  every  thirteen  miles,"  I  Report  cm   the    Gauge    question, 

or,    1    engine    to    13   miles.  |  Parliamentary  Return,  page  53  :— 

2'307  vehick'B  per  mUe.  I  enguie  to  8 -56  miles. 

'  2  •  3.30  vehicles  per  mile.— H. L.S. 
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the  Author's  less  comfortable  allowance  of  11,000  men  in  a  week, 
carried  by  8  trains  a  day  —  then  only,  further,  supposing  the 
Eussians  to  be  smart  enough  to  have  been  making  a  feint  of 
coming  down  the  Khyber,  the  real  attack  being  by  the  Bolan  Pass, 
or  (as  they  would  probably  come  in  considerable  strength,  if  they 
should  think  of  coming  at  all)  suppose  them  to  appear  in  great  force 
by  both  of  these  parses,  our  11,000  troops  were  being  sent  up  to 
Peshawur,  and  there  would  bo  the  great  military  line  from  liahore 
to  Kurrachee — "  of  as  great  strategical  importance  as  any  yet  to  be 
made  in  India,"  812  miles  long,  with  neither  an  engine  nor  carriage 
to  nin  on  it  I  ^  But  the  more  this  part  of  the  question  was  looked 
into,  the  more  uncomfortable  it  would  be  found.     The  narrow - 


*  What  ia  to  be  the  total  quantity  of  rolling  btock  between  Kurrachee  and 
Peehawur  ?  What  quantity  of  stock  would  be  required  for  the  conveyance  of 
11,000  men  in  a  week  from  Lahore  to  Peshawur  ?  Provision  is  to  be  made  at  the 
rate  of  30  vehicles  for  every  13  miles,  whilst  on  the  two  divisions  where  the 
standard  gauge  already  exists  the  Author  suggests  supplennntinj;  the  br<^ad- 
gauge  stock  "  by  a  quantity  of  metrc-gaugo  rolling  stock  for  use  on  a  mixed 
gauge."  Presumably,  then,  half  the  stock  on  these  divisions  will  be  broad  gauge, 
and  half  narrow  gauge,  or  15  vehicles  of  each  for  every  13  miles. 

If  BO,  the  totd  metre-gauge  stock,  or  roncentra table  stock  will  be : — 

Between  Kurrachee  and  Kotiee  105  miles  at  15  vehicles  per  13  miles  =    120  vehicles. 

„       Kotree  and  Mooltan    493       „      30         ,.  „  =1,140       „ 

„        Mooltan  and  Lahore    214       „      15  „  „  =    240        „ 

„       Lahore  and  Ptshawur  270       „      30         „  „  =    630       „ 

Total  number  of  metre-gauge  vehicles  between  \  „  iqq 

Kurrachee  and  Peshawur  -        -        -        -  /    *  *' 

Coming  now  to  the  second  question  : — The  Gauge-Committee  states  (page  39  of 
the  Pnrliamentary  Report)  that,  on  the  Peshawur  lino,  12  trains  up  and  12  trains 
down  per  diem,  each  consisting  of  30  standanl-gauge  veliicles,  or  54  narrow-gauge 
vehicles,  would  represent  the  limit  of  the  continuous  working  power  of  the  line,  and 
would  suffice  for  the  conveyance  of  1,000  men  fully  equipped,  with  their  proportion 
of  artillery,  cavalry,  ©ittle,  camp  equipage  and  stores,  per  diem,  or  7,000  men  per 
week,  from  Lahore  to  Peshawur. 

Then,  in  exactly  the  pame  proportion,  if  7,000  men  per  week  require  (24  X  54) 
1,296  vehicles,  11,000  men  per  week  will  require  2,036  vehicles,  and  the  effect  may 
be  thus : — 

Total  metre-gauge  htock  on  the  whole  line,  as  shown  above  -  2,130  vehicles. 
Total  ditto,  which  may  require  to  bo  concentrated  north  of  Lahore  2,036       „ 

Balance  then  available  for  the  lino  from  Lahore,  1      04 
southwards,  to  Kurrachee    -        -        -        -  /  " 

94  carriages  to  812  miles  of  line,  and  no  allowance  made  for  any  being  in  the 
shops  or  under  repair  I  It  must  surely  bo  admitted  that  this  is  **  cutting  it  rather 
tm»  fine,**  and  that  the  provision  of  stoi'k  at  the  rate  proposed,  of  1  engine  and  30 
vehicles  for  every  13  milts  of  line,  would,  in  the  event  of  an  emerg  ncy.  pn)vo 
lamentablv  hisunieient.  -II.L.S. 
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gauge  line  might,  for  aught  he  knew,  bo  equal  to  the  transport  of 
11,000,  or  20,000,  or  more,  troops  in  a  week,  if  amply  supplied 
with  engines  and  carriages,  but  certainly  not  unless  it  was  so 
provided;  and  although  rolling-stock  for  2  trains  a  day  might 
be  more  than  sufficient  for  the  ordinary  traffic,  it  was  absurdly 
insufficient  for  a  possible  military  emergency.  What  was  more,  he 
rather  thought  the  Government  of  India  began  to  have-  its  doubts 
upon  the  subject,  as  he  had  found,  in  more  than  one  passage  of  the 
Government  Reports,  a  little  hint  that  the  rolling-stock  might 
have  to  be  increased  to  the  capacity  of  4  trains  a  day — in  plain 
words,  an  estimate  for  doubling  it.  This,  at  one  fell  swoop,  would 
swallow  up  the  whole  of  the  Author's  hardly  earned  saving  of 
£530,000,  would  leave  him,  even  then,  with  his  line  stocked  at  a 
lower  rate  than  the  neighbouring  railways,  and  with  the  comfort- 
able reflection  that  he  was  cut  off  from  communication  with  any 
of  the  other  lines,  and  had  broken  the  gauge  for  nothing!  He 
sincerely  believed  that  the  Government  of  India,  and  perhaps  even 
the  Author,  began  to  think  it  would  have  been  as  well  to  leave 
the  Punjab  lines  alone,  and,  as  they  could  not  recall  the  past,  even 
if  that  £530,000  of  saving  were  real,  which  he  meant  presently  to 
show  it  was  not,  to  have  let  it  go  in  completing  the  5  ft.  6  in. 
gauge  '  folly  *  upon  which  tlieir  predecessors  had  invested,  or  sunk, 
£00,000,000  sterling,  and  contented  themselves  with  a  total  saving 
of  £9,470,000  instead  of  £10,000,000. 

If  there  were  a  grain  of  sense  in  this  argument  he  had  two 
suggestions  to  offer  which  he  would  freely  place  at  the  disposal  of 
Government.  The  first  was,  that  if  they  could  afford  to  spend 
£7,000,000  in  constructing  these  lines  up  the  Indus  Valley  to 
Peshawur  but  not  the  additional  £530,000  required  to  make  them 
efficient— taking  the  Author's  figures — the  Government  had  better 
abandon  the  idea  of  a  railway  altogether,  and  keep  the  £7,000,000 
in  their  pocket.  After  the  eloquent  description  given  by  the 
Author  of  the  timely  notice  wo  were  sure  to  have  of  any 
aggressive  movement  on  the  part  of  Russia,  and  the  perfect 
deliberation  with  which  troops  could  be  massed  at  Lahore, 
ready  for  projection  upon  any  part  of  the  frontier,  he  should  be 
disappointed,  although  that  gentleman  was  not  in  the  habit  of 
adopting  his  suggestions,  if  he  had  not  at  last  placed  one  at  his 
disposal  of  which  he  might  be  able  to  approve.  But  if  that  would 
not  do,  his  second  suggestion — which  he  believed  would  be  approved 
by  the  entire  community  of  the  Punjab,  and  by  all  the  military 
authorities  in  India,  and  in  England — everywhere,  in  fact,  except 
perhaps  in  Russia — was  simply  to  devote  the  £7,000,000  required 
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for  the  narrow  gauge  to  the  completion  of  the  standard  gauge  in  the 
Indus  Valley,  and  its  extension  in  the  direction  of  Peshawur  for 
180  miles  above  Lahore,  up  to  the  great  military  station  of  Kawal 
Pindi,  or  for  56  miles  farther,  if  they  pleased,  up  to  the  Indus, 
at  Attock,  which  some  people  considered  was  really  our  proper 
boundary.  By  stopping  short  the  railway  at  even  the  latter  of 
these  two  points  the  cost  of  a  bridge  over,  or  tunnel  under,  the 
Indus,  and  of  44  miles  of  line  would  be  saved,  which  together 
would  cei-tainly  amount  to  more  than  £530,000.  Would  not  this 
be  a  better  way  of  saving  the  money,  as  the  mistake  then  would 
not  be  an  irretrievable  one  ?  Then,  too,  they  might  further  econo- 
mise to  any  extent  in  the  matter  of  engines  and  carriages,  putting 
on  just  barely  sufficient  to  carry  the  ordinary,  very  limited,  com- 
mercial traffic— 2  trains  a  day — 1  train  a  day — 1  train  a  week 
if  they  liked ;  but  relying  with  confident  security,  in  the  event  of  a 
military  emergency,  on  the  entire  rolling-stock  of  the  rest  of  India. 
He  was  certain  this  suggestion  only  required  looking  into  to  re- 
commend it  to  the  notice  and  approval  both  of  the  Viceroy  and  of 
the  Commander-in-Chief. 

In  stating  that  this  great  political  line,  from  Kurrachee  to 
Peshawur,  would,  by  the  break  of  gauge  at  Lahore,  be  absolutely 
cut  off  and  isolated  from  all  the  other  railways  of  India,  he  was 
aware  that  the  Author  did  not  agree  with  him,  because  that  gentle- 
man had  mentioned,  as  worthy  of  special  notice,  that,  **  the  con- 
nection of  the  Indus  Valley  railways  with  those  of  Rajpootana  is  a 
project  regarded  by  the  Indian  Government  as  one  which  may 
deserve  to  be  undertaken  at  some  future  period ;"  and  he  hinted, 
but  for  an  excess  of  generosity  on  his  part,  that,  were  he  disposed 
to  be  hard  on  the  standard  gauge,  he  might  debit  that  scheme 
with  his  £1,000  a  mile  saving,  over  the  whole  length  of  this  con- 
necting link,  which,  with  the  line  up  to  the  Bolan  I'ass,  he 
aggregated  at  "  scarcely  less  than  400  miles." 

In  this  estimate  Mr.  Lee  Smith  submitted  that  the  Author  was 
doing  his  case  injustice  by  his  extreme  moderation.  The  length  of 
the  Bolan  Pass  line  alone,  up  to  Dadur,  was  180  miles,  and  upon 
this  he  had  claimed,  and  credited  himself  with,  his  £180,000, 
leaving  therefore  only  220  miles  to  complete  the  connection  l)etween 
the  Indus  Valley  and  the  Kaj  poo  tana  railways.  But  the  actual 
length  of  this  deserving  project  of  the  future  was  estimated  by 
the  Government  of  India,*  not  at  220,  but  at  "about  410  miles." 

>  Vide  Supplement  to  "Gazette  of  India"  of  December  30th,  1871,  iMigc  1,738, 
para^aph  14. 
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Why  then  had  the  Author  of  the  Paper  claimed  no  more  than 
£180,000?  and  only  hinted  that  he  might  have  claimed  £400,000? 

Why  had  he  not  asserted  his  right  to  (180  -f-  410  =  590  miles  x 
£1 ,000)  £590,000  ?  Was  it  pure  generosity  ?  or  had  he  some  slight 
misgivings  as  to  the  legitimacy  of  the  claim  ?  No  one,  except  the 
Author,  could  profess  to  know,  but  a  very  superficial  investigation 
of  the  facts  would  lend  a  strong  air  of  probability  to  the  latter 
surmise. 

The  real  meaning  and  object  of  this  line  was  to  supply  one 
solitary  channel  of  communication  between  the  Indus  Valley  and 
the  Eajpootana  narrow-gauge  system,  which  would  neither  be 
required,  nor,  Mr.  Lee  Smith  asserted,  would  it  have  been  dreamt  of, 
for  the  next  hundred  years,  if  the  standard  gauge  had  been  main- 
tained between  Kurrachee  and  Peshawur.  The  line  in  question 
would  not  in  any  way  promote  one  of  the  greatest,  if  not  the  chief, 
object  of  the  through  lines,  in — to  quote  the  words  of  the  Secretary 
of  State's  despatch  —  **  abridging  the  distance  from  Bombay  to 
Lahore,"  or,  in  "  giving  a  new  approach  to  Lahore  from  the  sea." 
On  the  contrary,  it  would  lengthen  the  journey  between  Bombay 
and  Lahore,  either  of  private  individuals,  who  might  have  time 
enough  on  their  hands  to  prefer  that  route,  or  of  troops,  by  just 
310  miles. 

However,  as  they  had  heard,  on  such  high  authority,  that  the 
.  line  was  actually  spoken  of  as  one  which  might  hereafter  be 
undertaken,  such  a  probability  could  not  be  ignored,  and  he 
would  therefore  earnestly  beg  the  attention  of  the  meeting  to  the 
financial  aspect  and  probable  commercial  results,  of  such  a  project. 
Lord  Lawrence  wrote  that  "  a  line  might  be  contemplated  from 
Kotree,  via  Luckput,  through  Cutch,  to  Ahmedabad,"  but  the 
Government  of  India  would  appear  to  have  rejected  that  (sugges- 
tion, as  he  found  it  stated  in  a  later  despatch  of  October,  1871,  that 
"  this  connecting  link  might  l>e  made  from  Ajmere,  via  Jodhpoor 
and  Jeysulmere,  to  Rohree,  length  about  410  miles,"  and  he  had 
not  the  slightest  doubt  that  it  might.  Indeed,  after  rejecting  the 
route  proposed  by  Lord  Lawrence,  the  choice  left  with  the  Govern- 
ment of  India  was  a  very  wide  one,  and  about  as  eligible  as  that 
supposed  to  lie  between  the  frying-pan  and  the  fire.  He  admitted 
that  he  had  never  been  in  Katty  war  or  Cutch,  and  that  he  did  not 
speak  from  personal  observation,  but  he  had  read  up  the  best 
authorities  he  could  find  on  the  subject,  and  had  noted  the  follow- 
ing interesting  particulars  of  the  country  this  line  would  have  to 
traverse,  or  through  which  it  would  have  to  thread  its  way. 

Commencing  from  the  south,  the  **  Great  liunn  of  Cutch  "  was 


90  STATE  RAILWAYS  OF   INDIA. 

described  as  *'  a  vast  salt  morass,  flooded  in  the  monsoon  by  sea- 
water  blown  into  it,"  the  only  other  features  which  he  had  noted, 
but  which  wore  of  little  importance  from  a  traffic  manager's  point 
of  view,  being  that  it  is  much  frequented  by  wild  asses,  whilst  in 
the  dry  season  it  swarms  with  flies. 

Scinde  was  described  as  "  shut  in  between  a  vast  desert  on 
the  east  and  a  lofty  mountain  range  on  the  west."  In  the  southern 
portion  of  it  was  the  "  Little  Desert,"  a  proud  distinction,  pre- 
venting, it  might  be  hoi>ed,  the  danger  of  its  being  confounded 
with  its  immediate  neighbour  on  the  north,  which  rejoices  in  the 
name  of  the  "  Great  Desert." 

Of  Ajmere,  still  further  north,  it  was  said,  "  the  general  appear- 
ance is  sufficiently  dismal,  a  considerable  portion  of  it  being 
absolute  desert,  whilst  the  last  100  miles  south-west  of  Bahawul- 
poor  is  wholly  destitute  of  water,  vegetation,  and  inhabitants," 
and  Jeysulmcro,  upon  which  the  mantle  of  choice  seemed  to  have 
fallen,  was  said  to  be  "  surrounded  by  a  groat  desert,  of  which  it 
may  almost  be  described  as  an  integral  portion."  Such  were 
the  descriptions  given  of  the  inviting  regions  into  which  the 
Government  of  India  felt  itself  bound  to  contemplate  the  construc- 
tion of  a  railway ;  bound,  moreover,  solely  by  the  proposed  break 
of  gauge  upon  the  Indus  Valley  system.  For,  were  it  not  a  matter 
of  sheer  necessity  to  provide  some  channel  for  the  interchange  of 
carriages  or  the  supply  of  reserve  stock  from  Central  India,  he  . 
confidently  submitted  that  a  railway  410  miles  long,  through  such 
fearful  districts,  would  stand  as  much  chance,  and  no  more,  of 
being  taken  up,  as  a  line  through  the  centre  of  the  Great  Desert  of 
Sahara. 

After  the  picture  drawn,  too,  of  the  injustice,  or  the  hardship, 
at  least,  of  forcing  railway  blessings  upon  people  at  a  price  beyond 
their  market  value,  he  would  be  surprised  if  the  Indian  tax-payers 
did  not  keep  a  watehful  eye  upon  any  steps  which  might  be 
threatened  for  the  commencement  of  this  truly  dismal  project ;  and 
meanwhile,  he  would  only  submit  that,  instead  of  pretending  to 
claim  £410,000,  or  even  £220,000,  as  a  saving,  which  would  result 
from  making  this  a  metre,  instead  of  a  standard,  gauge,  the  saddle 
should  be  put  on  the  right  horse,  and  the  whole  cost  of  its 
construction  (at  say  £5,000  a  mile  x  410  miles  =  £2,050,000) 
should  unquestionably  be  debited  to  the  former,  the  shortcomings 
and  weaknesses  whereof  formed  the  only  grounds  upon  which  such 
a  line  could  ever  be  deemed  necessary,  or  could  stand  a  chance  of 
being  undertaken. 

All  this  while,  ho  had  been  proceeding  on  the  assumption  that 
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the  Author  had,  by  some  of  these  more  than  doubtful  expedients, 
established  a  claim  to  a  saving  of  £530,000,  which,  however,  Mr. 
Leo  Smith  now  confidently  repudiated.  General  Strachey's  figures 
were  not,  as  he  thought  he  had  already  shown,  in  a  sufficiently 
mature  state  to  be  attacked.  That  officer  might  easily,  had  he 
been  so  minded,  have  given  them  quantities,  weights,  and 
prices,  and  allowed  them  a  fair  opportunity  of  examining  them ; 
but  if  he  had  done  so  it  could  easily  have  been  shown  that  his 
estimates  were  unsupported  by  reasoning  or  facts.  Mr.  Lee  Smith 
had  also,  he  believed,  proved  that  the  original  attempt  on  the 
part  of  the  committee  to  establish  any  appreciable  economy  by 
reducing  the  gauge  in  the  Lid  us  Valley  had  broken  down.  Under 
these  circumstances,  and  always  supposing  that  Government 
condescended  to  argue  the  question,  and  not  merely  to  stand  upon 
its  right  to  do  what  it  pleased  about  the  gauge,  without  reference 
to  anybody's  figures  or  opinions,  it  was  perfectly  evident  that  a 
new  case  had  to  bo  made  out,  a  task  which  the  Author  accordingly 
proceeded  to  execute  in  a  vigorous  and  independent  manner.  He 
threw  over  the  Secretary  of  State's  orders  as  regarded  laying  a 
third  rail  on  the  Scinde  lino,  and  decided  to  reduce  it  to  a  metre 
gauge,  whilst  the  opinions  of  the  Government  of  India  as  to 
reserve  rolling-stock  for  military  emergencies  were  treated  with 
sublime  indifference. 

To  the  first  of  these  proposals,  namely,  to  reduce  the  gauge  of 
the  line  between  Kurrachee  and  Kotree,  probably  the  Scinde 
Railway  Company  might  have  something  to  say ;  but  how  about 
the  second  proposal,  to  dispense  entirely  with  the  extra  rolling- 
stock  required  by  the  dislocation  of  the  gauge  ? — the  necessity  for 
which  had  been  recognized,  as  far  as  ho  could  learn,  by  every 
person  who  had  ever  been  ahked  for  or  had  given  an  opinion  on 
the  subject,  excepting  by  the  Author. 

He  found,  for  example,  from  official  documents,  that  the  Viceroy 
in  Council — who  was  generally  allowed  to  have  a  voice  in  the 
matter, — had  "  no  hesitation  in  adopting  the  conclusion  that  this 
Peshawur  railway  should  be  designed  and  carried  out,  so  as  to 
ensure  the  smallest  expenditure  that  will  provide  a  thoroughly 
permanent  and  useful  iron  road,  that  can  bo  traversed  by  tho  or- 
dinary locomotive  and  wagon  stock  in  use  on  the  Punjab  and 
East  Lidiau  railways  at  a  low  speed." 

K  this  were  not  sufficient  he  could  quote  the  opinion  of  the 
Secretary  of  State,  who  first  gave  his  assent  to  the  construction 
of  this  railway,  namely,  **  that  a  second  class  line,  such  as  has  been 
proposed  by  Colonel   Strachey  and  others,  would  fail  to  secure 
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any  very  important  advantage,"  and  could  give  five  other  ex- 
tracts from  the  Government  despatches,  all  fully  recognizing  the 
importance  of  being  able  to  draw  upon  the  other  great  Indian  lines 
for  reserves  of  stock ;  which,  however,  the  Author  not  only  dis- 
dained, but  declined  to  allow  one  penny  for  extra  narrow-gauge 
stock,  which  would,  to  some  extent,  have  made  up  for  the  loss  of 
use  of  the  broad-gauge  stock. 

It  was  certainly  a  bold  theory  to  advance  that,  "for  the 
I.ahore-Peshawur  section,  the  cost  of  providing  rolling  stock  suffi- 
cient for  ordinary  traffic  would  be  the  same  whether  the  gauge 
were  broad  or  narrow,"  for  that  was  simply  to  say  that  a  narrow- 
gauge  railway,  isolated  from  all  the  other  lines  of  India,  stocked 
at  the  miserable  rate  of  1  engine  and  30  vehicles  for  every  13 
miles,  would  no  more  require  any  extra  stock,  and  would 
therefore,  in  other  words,  be  as  reliable  and  efficient  as  a  standard- 
gauge  railway  would  be  when  in  free  communication  with  some 
6000  miles  or  6000  miles  of  fully  stocked  line  at  its  back;  but 
he  could  not  express  his  opinion  of  such  sophistry  without 
departing  from  his  good  intention  to  speak  with  becomin  respect 
of  a  favourite  Government  project.  Had  he  known  the  ground 
the  Author  intended  taking  up  Mr.  Lee  Smith  could  have  oflfered 
him  rather  a  good  suggestion,  namely,  that  ho  should  adopt 
the  more  decided  opinions  upon  a  break  of  gauge,  recently  laid 
down  in  a  publication  entitled,  "  The  Battle  of  the  Gauges," 
and  reproduced  in  the  "Times,"  of  the  17th  February,  1873, 
in  an  extremely  flattering  review  of  that  work.  The  following 
were  the  exact  words : — "  When  a  long  journey  has  to  bo  con- 
tinued over  the  lines  of  different  companies,  a  break  of  gauge 
where  these  lines  join  would  bo  a  positive  saving."  Now  that 
was  something  like  an  argument !  and  if  it  were  sound  Mr.  Lee 
Smith  was  doing  a  service  in  calling  prominent  attention  to  it. 
What  a  chance  for  Government  when  they  took  over  the  Irish 
railways!  And  as  no  opportunity  of  effecting  a  *  positive  saving' 
should  bo  neglected,  a  few  judicious  breaks  would  probably  bo 
introduced  into  the  English  railway  system  as  well.  But  mean- 
while, until  this  theory  was  more  fully  developed  and  explained, 
he  suspected  the  Meeting  would  not  be  driven  from  its  old- 
fashioned  idea  that  a  break  of  gauge  was  a  source  of  delay,  loss, 
and  grave  inconvenience.  As  for  the  Peshawur  line,  the  rough 
common-sense  idea  would  be,  that  instead  of  narrowing  the  gauge 
at  Lahore  the  funnel  ought  there  to  be  widened,  or  that  the 
desired  saving  might  bo  better  effected  by  retaining  the  standard 
gauge  and  economising  in  the  item  of  stock. 
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But  all  these  suggestioiiB  were  overruled ;  a  sum  of  £6,000,000 
or  £7,000,000  was  to  be  expended  on  the  construction  of  a  line 
declared  to  be  "  of  the  highest  political  importance,"  and  "  of 
as  great  strategical  importance  as  any  yet  to  be  made,"  and  which, 
to  be  kept  down  to  that  figure,  to  save  £530,000,  was  to  be  stocked 
on  literally  the  starvation  principle,  contrary  to  the  wishes  of 
even  its  own  promoters  I  He  thought  the  Meeting  would  unani- 
mously agree  with  him  that  the  game  would  not  pay  for  the 
candle,  and  that  to  expend  £6,000,000  or  £7,000,000  upon  a  half 
useless  undertaking  would  be  a  criminal  waste  of  money. 

A  very  curious  argument  was  advanced  against  borrowing 
rolling-stock  if  the  standard  gauge  had  been  preserved.  It  was 
stated  in  the  Paper  that : — "  Heavy-line  engines  could  not  be  per- 
mitted to  travel  upon  their  light  rails ;  so  that,  in  order  to  be  able 
to  utilize  on  emergency  the  borrowed  vehicles,  it  would  be  necessary 
always  to  maintain  on  the  Punjab  lines  a  duly-proportioned  number 
of  reserve  engines  to  haul  them,  the  enormous  expense  of  which 
would  of  itself  be  an  insuperable  objection  to  borrowing."^  This 
was  clearly  an  admission  that  the  traffic  superintendent  on  an 
emergency  might  find  himself  short  not  only  of  wagons  and 
carriages,  but  of  engines  as  well !  Admitting  the  possibility  that 
he  might  require  to  borrow  five  shillings,  he  allowed  an  insur- 
mountable barrier  to  be  placed  between  himself  and  his  friendly 
neighbour,  who  said :  — *'  If  ever  you  should  find  yourself  in  such  a 
fix,  you  may  rely  on  me  for  half-a-crown."  But  why  did  the 
Author  build  all  this  part  of  his  argument  on  the  supposition  that 
the  standard  gauge  must  of  necessity  be  a  light  line,  and  shut 
his  eyes  so  resolutely  to  the  possibility  of  using  a  heavier  rail  ? 
A  very  feir  start  in  this  direction  had  actually  been  made,  as 
rails  intended  for  the  Peshawur  line,  weighing  60  lbs.  to  the 
yard  and  sufficient  to  lay  100  miles,  had  already  been  sent  out. 
WTiat  the  Government  of  India  proposed  to  do  with  those  rails 
he  did  not  know.  They  had  told  the  Secretary  of  State  that 
"  they  can  be  used  elsewhere,  probably  on  the  Kaj  poo  tana 
line,"  but  as  that  was  also  to  be  a  light  metre-gauge  lino 
the  advantages  of  the  suggestion  were  not  very  apparent.  Dis- 
regarding, however,  such  experience  as  Mr.  Harrison's  of  what 
he  had  done  with  40-lbs.  rails,  when  he  had  run  the  traffic  between 
England  and  Scotland  over  them  for  about  four  years — had  the 
Author  reckoned  the  additional  cost  of  making  these  Punjab  lines 
fit  to  carry,  not  only  the  vehicles,  but  also  the  engines,  of  the 

*   Vifle  ante,  p.  1.5. 
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neighbouring  lines  ?  This  could  probably  be  done  most  cheaply  in 
the  first  instinco  by  increasing  the  number  of  sleepers  and  putting 
them  closer  together,  but  a  better  plan  would  be  to  increase  the 
weight  of  the  rails  up  to  50  lbs.  per  yard.  Ho  had  estimated  what 
it  would  cost  to  do  that  upon  the  Indus  Vallej'  line,  carefully 
worked  out  at  the  prices  quoted  in  the  officiating  Chief  Engineer's 
estimate,  dated  only  a  few  months  back,  and  allowing  for  the 
extra  quantity  of  ballast  and  for  the  additional  length  of  sleepers, 
ho  found  it  would  Ik)  just  £250,090.  And  upon  the  Peshawur  line 
alx)ut— for  in  this  case  he  had  not  the  Government  rates^ — £  1 33,050. 
These  were  not  large  sums  to  pay  for  insuring  beyond  the  pos- 
nibility  of  doubt  the  efficiency  of  two  lines,  upon  which,  almost 
entirely  for  strategic  reasons,  it  was  deemed  neoeijsary  to  spend 
£7,000,000. 

One  word  more  about  the  rolling-stock.  The  Author  disallowed 
the  amount  claimed  by  Mr.  Fowler  and  everybody  else,  for  work- 
ing* through  traffic  on  the  narrow  gauge  between  Mooltan  and 
liahore,  on  the  ground  that  the  balance  of  broad-gauge  stock  on 
that  division,  which  other  lines  had  not  been  polite  enough 
to  buy,  would  remain  to  supplement  the  narrow-gauge  stock 
which  he  proposed  to  put  on.  Now  what  did  thi«  disallow- 
ance involve?  Something  very  like  a  second  break  of  gauge 
at  Mooltan !  The  traffic,  it  was  to  be  observed,  was  to  come  up  by 
a  single  narrow-gauge  line  to  Mooltan,  but  at  that  point  it  was 
to  be  split  up  and  put  into  the  stock  of  two  diffijrent  gauges  ! 

^Vhy,  in  addition  to  all  the  other  perfect  arrangements  for  the 
harmonious  working  of  their  state  lines.  Government  would  have 
to  rear  or  design  a  special  race  of  porters  and  station-masters,  as 
no  ordinary  man  could  possibly  be  expected  to  solve  the  problem 
presented  to  him  on  the  arrival  of  each  train — that  of  filling  the 
broad-gauge  trucks  with  Igths  of  the  load  of  two  of  the  narrow- 
gauge  ones,  and  vice  versd  ! 

The  thing,  of  course,  was  a  farce ;  it  could  not  possibly  work  for  a 
month ;  the  third  rail  wouLl  be  of  no  more  practical  use  than  a 
third  leg  to  a  pair  of  bnechcs ;  and  the  result  would  be  that  one 
of  the  present  rails  of  the  Punjab  line  would  speedily  be  thrown 
out  of  gear,  leaving  the  bulk  of  the  traffic  for  conveyance  on  the 
metre-gauge  line,  with  the  latest  mechanical  novelty,  a  G8-lbs.  rail 
on  one  side,  and  a  40-lb8.  rail  on  the  other. 


*  Mr.  Lee  Smith,  however,  had  tal^cii  the  price  of  iron  dtlivered  on  the  line 
at  £20  lOs.  per  ton,  instead  of  £1G  lOs.  as  quoted  in  the  estimatos  of  Me^ssrs. 
Fowler,  Strachiy,  Dickens,  and  Kendel,  and  tlie  sleepers  at  the  price  at  which 
McBsrs.  Braasey,  Wythes,  and  lleufrey,  hai  been  buying  tbem.— II.  L.  S. 
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To  come  now  to  tlie  Indus  Valley  line,  which  was  declared  by 
the  Government  to  be  "  of  as  great  strategical  importance  as  any 
yet  to  be  made,"  he  maintained  that  it  was  being  made  on  the 
wrong  side  of  the  river,  and  he  had  much  more  weighty  testimony 
on  this  point  to  produce.  Lord  Lawrence  said  it  should  be  "  on 
the  other  side  of  the  Indus  to  that  occupied  by  the  main  line  from 
Kurrachee  to  Kotree;"  whilst  Lord  Napier  of  Magdala,  whose 
opinion,  as  Commander-in-Chief,  upon  a  strategical  line  was  surely 
of  the  greatest  importance,  had  recorded  in  a  separate  special 
minute,  that  he  dissented  from  the  proposed  adoption  of  the  right- 
bank  side.  He  had  seen  in  a  recent  official  despatch  that  the  length 
of  this  right-bank  line  was  greater  by  34  miles  than  that  on 
the  left-bank,,  whilst  the  Government  of  India  admitted  that, 
owing  to  uncertainty  as  to  the  cost  of  the  bridges,  the  total  cost 
of  either  line  might  be  considered  the  same.  Sotting  aside,  there- . 
fore,  the  disadvantage  of  increasing  the  length  of  journey  by 
34  miles  from  the  seaboard — had  the  Government  of  India <^1- 
culated  the  cost  of  working  and  maintaining  that  extra  34  miles 
of  line  ?  He  found  that,  taking  2  trains  each  way  daily,  which 
was  the  basis  of  the  government  calculation  for  rolling-stock,  the 
cost  of  working  and  maintaining  these  34  miles  of  line— capitalised 
~  would  come  to  £223,360,  or  £103,360  more  than  the  estimate 
of  the  Government  officers  for  a  second  bridge  over  the  Indus  be- 
tween Eohree  and  Sukkur ;  so  that  by  adopting  the  left-bank  line, 
with  a  second  bridge  at  Sukkur,  the  Government  of  India  would 
save  34  miles  of  permanent  detour,  £103,000  in  cash,  and  would 
have  their  line  on  the  safe  side  of  the  Indus,  as  demanded  by  the 
Commander-in-Chief.  He  would  now  beg  to  direct  the  attention 
of  the  Meeting  to  the  relative  cost  of  constructing  the  Indus  Valley 
railway  on  a  standard,  or  5  ft.  6  in.  gauge,  and,  on  a  metre,  or 
3  ft.  3f  in.  gauge;  and  in  doing  so,  as  the. Author  had  quoted 
chiefly  from  Mr.  Fowler,  so  Mr.  Lee  Smith  proposed  to  do  the  same, 
in  every  case  where  Mr.  Fowler's  figures  were  available.  He  would 
have  given  his  own  figures,  which  were  worked  out  in  greater 
detail,  and  would,  he  believed,  bo  much  nearer  the  truth,  but  he 
preferred  quoting  from  those  high  authorities  whose  opinions  ought 
to  command  more  weight. 

In  explanation  of  the  table  which  he  had  prepared,  of  the 
**  Estimated  cost  of  constructing  the  Indus  Valley  railway  "  (page 
96),  he  stated  that  he  was  well  aware  that  Mr.  Fowler's  price  for 
rails  was  much  under  the  present  market-rate,  but  so  also,  as  it 
happened,  was  the  price  quoted  on  the  metre  gauge  side  of  the 
aooounty  and  the  comparison,  therefore,  was  perfectly  fair. 
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The  estimate  of  Mr.  Fowler  for  a  line  upon  the  standard  gauge, 
between  Kotree  and  Mooltan,  was  £3,066,404.  To  this  ho  should 
make  an  addition  of  £85,394,  the  second  item,  on  account  of  13 
miles  extra  length  of  line,  Mr.  Fowler  having  taken  the  line  as 
480  miles  instead  of  493  miles  in  length ;  and  the  third  item  was 
the  £180,000  claimed  by  the  Author  as  a  saving  to  be  eifectcd  by  con- 
structing the  line  between  Sukkur  and  the  Bolan  Pass  upon  the  metre 
gauge,  and  which — although,  upon  such  a  piece  of  line,  it  seemed 
quite  three  times  as  much  as  ought  fairly  to  bo  claimed — Mr.  Leo 
Smith  meant  to  allow  rather  than  disimte.  These  three  items  would 
give  the  total  cost  of  the  standard  gauge  as  £3,321,798. 

He  would  now  explain  the  items  in  reference  U)  the  metre  gauge 
on  the  other  side  of  the  diagram,  namely  : — 

Miles.  £ 

271  X  6.300    =  1,707,300 

222x6,000    =  1,332,000 

Indns  bridge  at  Sukkur  120 ,  000 

The  Meeting  would  probably  desire  to  know  whence  he  got 
those  figures.  They  were  taken  from  the  report  by  the  Consulting- 
Engineer  for  State  Railways  to  the  Government  of  India,  who  stated 
[X)age  10,  par.  17]  that  the  cost  of  the  line  would  be  as  he  had 
quoted;  namely, between  Mooltan  and  Kotree,  about £6,300  per  mile; 
and  between  Rohree  and  Kotree  about  £6,000  per  mile.  The  estimate 
of  the  Indus  bridge  at  Sukkur,  was  that  made  by  the  Consulting- 
Engineer  to  the  Bombay  Government ;  and  although  he  considered 
it  greatly  under  the  mark,  he  preferred  to  take  those  figures. 

To  these  three  items  certain  additions  were  recjuirod  to  bo 
made.  The  first,  of  £327,177,  was  Mr.  Fowler's  estimate  of  the 
alterations  upon  the  Scinde  and  Punjab  railways,  and  which  sum 
was  admitted  by  the  Author.  The  second  item,  of  £22,500,  was  on 
account  of  an  error  made  in  the  length  of  the  sidings  of  the  Scindo 
railway,  which,  with  its  sidings,  was  165  miles,  instead  of  105  miles 
in  length,  as  quoted  by  Mr.  Fowler,  and  which  would,  therefore, 
require  alteration  to  the  further  extent  of  the  item  quoted.  The 
third  item  was  for  the  alteration  of  the  main  changing-station  at 
Lahore,  which  Mr.  Bidder  had  put  down  at  £50,000.  Mr.  Lee  Smith 
had  taken  it  at  the  more  moilest  figure  of  £17,500,  wliich  was  the 
sum  allowed  on  this  account  by  Messrs.  Dickens,  Strachey,  and 
Eendel ;  and  the  last  item  was  on  account  of  the  carriage  and 
sale  of  the  Scinde  railway  stock,  the  depreciation  of  which,  in 
Mr.  Harrison's  opinion,  should  be  taken  at  50  per  cent. ;  but  which 
he,  to  be  on  the  safe  side,  had  taken  at  the  moderate  figure  of  10  per 
cent .    These  together  amounted  to  £38G,1 77,  which  had  to  be  added, 
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to  arrive  at  tho  total  of  the  m^tre  gango,  and  which  loft  a  grand 
resiQt  in  favonr  of  the  standard  gauge  of  £223,679. 

He  had  quoted  the  principal  figures  upon  this  side  of  the 
account  from  the  report  of  the  Consulting-Engineer  to  Govern- 
ment as  being  the  highest  authority  on  the  subject,  though  he 
did  not  suppose  that  the  estimates  of  £6,300  a  mile,  or  £6,000 
a  mile,  professed  to  be  perfectly  exact.  It  was  in  the  power 
of  the  authorities  of  the  India  Office  to  invalidate  his  calcula- 
tions by  informing  them  that  they  had  received  later  and  more 
precise  information  ;  but  if  challenged  upon  this  point,  he  would 
at  once  produce  incontrovertible  proof  that  the  figures  were  quite 
accurate  enough  for  his  purpose,  which  was,  to  show  that  the 
economy  put  forth  as  the  plea  for  breaking  the  gauge  of  the  Indus 
Valley  line  had  no  foundation  in  fact ;  that,  on  the  contrary,  there 
was  a  decided  balance  in  favour  of  the  standard  gauge;  and  he 
hoped  the  Meeting  would  now  appreciate,  and  possibly  would  even 
join  in,tho  Commander-in-Chief's  protest,  recorded  thus  in  his  Lord- 
ship's own  words: — " I  dissent  from  the  24th  and  27th  jxaragraphs. 
I  am  unable  to  consider  the  constmction  of  the  Indus  Valley  line 
on  a  broad  gauge  *a  financial  impossibility'  under  the  present 
circumstances  of  India." 

Here  they  ought  to  stop.  There  was  no  need  to  say  a  word 
about  the  Poshawur  line  in  the  face  of  tho  admission  made  by  the 
Governor-General  and  his  council  in  these  words  : — "  We  have  no 
hesitation  in  saying  that  were  it  a  question  of  the  section  between 
Lahore  and  Peshawur  alone,  we  should  at  once  dismiss  from  con- 
sideration all  idea  of  anything  but  a  standard-gauge  line."  It 
was  futile  to  argue,  that  because  the  Government  had  now  elected 
to  follow  the  line  of  the  Grand  Trunk  road  there  was  the  slightest 
necessity  for  doing  so.  The  original  order  for  the  examination  of 
that  line  ran  thus: — "Between  tho  two  teimini,  Lahore  and 
Peshawur,  there  is  but  one  intermediate  compulsory  point  through 
which  tho  line  must  pass,  and  that  is  Kawal  Pindi." 

Bearing  this  in  view,  Mr.  Lee  Smith  decided  to  take  the  shortest 
route  admissible  by  the  natui*al  obstacles  of  the  country,  which 
would  secure  tho  carriage  of  tho  salt,  the  only  existing  important 
traffic  of  the  district.  In  doing  so,  he  had  the  high  approval  of 
Lord  Lawrence,  who  advised  that  the  line  should  go  by  the  salt 
mines.^     In  short,  the  line  which  he  recommended  was  approved 

*  *<  I  incline  to  think,  with  Colonel  Strachey,  that  tho  most  conyenient  line 
for  a  railway  would  be  from  Lahore  to  Goojerat  and  thence  by  a  curve  to  Pind 
Dadun  Khan:'— Minute  by  the  Right  Hon.  the  GoDemor-QeneraU  dated27th  Mareh, 
1865. 
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by  the  Ptmj&b  Government  and  by  all  the  authorities,  but  the 
whole  project  was  abandoned  for  the  time  on  account  of  the 
expense.  How  the  Grand  Trunk  road  line  came  afterwards,  and 
through  a  complete  mistake,  to  be  adopted  was  a  long  story.  He 
told  Lord  Mayo  that  the  utmost  he  would  save  by  cutting  up  his 
aecond  line  of  communication,  the  Trunk  Eoad,  would  be  £200  per 
mile,  and  his  Lordship  said,  half  laughingly,  "And  a  very  important 
saving  too  I" 

But  to  conclude.  The  new  orders  for  the  State  railways,  with 
curves  of  330  ft.  radius,  and  gradients  of  1  in  40,  instead  of 
1  in  70,  as  he  had  previously  been  working  on,  at  once  removed 
all  objections  on  the  score  of  heavy  works,  and  made  the  line 
via  the  salt  mines  feasible,  and  on  seeing  this,  he  wrote  without 
delay,  as  a  Government  servant,  and  begged  that  the  matter  might 
be  reconsidered.  This  was  on  the  16th  of  February,  1871,  exactly 
two  years  ago.  He  stated  that  the  line  "  would  be  straight,  almost 
as  the  crow  flies,  and  could  be  made  as  cheaply  as  the  Great  Trunk 
road  one."  He  tried  all  his  powers  of  persuasion,  and  even  after 
he  left  the  service,  he  still  continued  to  urge  the  advantages  of  the 
salt  line  upon  the  notice  of  the  authorities.  He  worried  every  one 
whose  influence  he  thought  might  be  brought  to  bear  on  the 
subject  to  listen  to  him.  But  all  was  of  no  avail.  He  begged  one  of 
the  members  of  the  Finance  Committee  to  have  him  summoned, 
who  promised,  that  if  the  other  members  thought  it  worth  while, 
he  would  endeavour  to  do  so ;  but  Mr.  Lee  Smith  had  heard  nothing 
further  on  the  subject. 

He  had  made  similar  calculations  with  respect  to  constructing  the 
Peshawur  railway  on  the  standard  gauge,  and  the  results  were 
shown  in  the  table  (p.  100).  He  found  that  by  following  the  direct 
line  there  would  be  a  balance  in  favour  of  that  gauge  of  £263,828. 
Believing  that  where  the  gauge  of  these  two  lines — "  of  as  groat 
strategical  importance  as  any  yet  to  be  made  in  India" — was 
hovering  in  the  balance,  the  subject  was  worthy  of  the  serious 
attention  of  Government,  he  used  his  best  powers  of  persuasion, 
not  in  writing  only,  but  in  a  personal  interview  with  the  Under- 
Secretary  of  State,  to  induce  him  to  refer  the  matter  to  a  committee, 
alleging  that  half  an  hour  would  suffice  to  test  the  truth  or  the 
fallacy  of  his  assertions,  but  without  avail.  In  conclusion,  he 
begged  leave  to  record  his  firm  conviction  that  the  break  of  gauge 
would  certainly  result  in  a  clear  loss  of  not  less  than  £300,000  or 
£400,000. 

Mr.  J.  Allport  said  that,  as  his  experience  in  the  working  of 
railways  had  extended  over  a  great  many  years,  and  for  a  consi- 

H  2 


100 


STATE  BAILWAT8  OF  ISOU.. 


'J     g     S   g 


CO 


00 

53 


CO 


% 
§ 


OQ 


I 

d 

m 

i 

1 


8 


H 


s 


I 
I 

o 

I 


8  81:S-S5 


P4 

|u..8 


STATE  RAILWAYS  OF   INDIA.  101 

derable  portion  of  the  time  in  connection  with  '  break  of  gange,' 
be  might  ventnre,  withont  allnding  especially  to  Indian  railways, 
to  state  what  his  views  were  upon  that  point,  and  also  in  reference 
to  the  relative  advantages  of  the  broad  gauge  and  of  the  narrow 
gauge  in  Great  Britain. 

With  regard  to  break  of  gauge,  his  experience  had  been  con- 
siderable for  some  years  x)ast,  inasmuch  as  a  portion  of  the  Midland 
railway  had  been  constructed  on  the  broad  gauge  and  another  por- 
tion on  the  narrow  gauga  The  break  took  place  at  Gloucester,  and 
such  were  the  evils  it  entailed,  that  many  years  ago  the  company 
determined,  at  great  cost,  to  make  eight  miles  of  narrow-gauge  line, 
and  to  convert  the  old  line  into  a  mixed  gauge.  The  Act  authorising 
the  conversion  provided,  however,  that  the  broad  gauge  should  not 
be  taken  up ;  and  though  that  broad  gauge,  by  Act  of  Parliament, 
was  obliged  to  be  kept  down,  because  it  was  in  connection  with 
the  broad  gauge  from  Bristol  and  also  from  Gloucester,  yet  from 
the  time  the  narrow  gauge  was  opened,  not  a  single  engine  passed 
over  that  broad  gauge  to  and  from  Gloucester,  and  the  greater 
part  of  the  rails  had  been  kept  down  almost  to  the  present  day 
— certainly  till  within  the  last  twelve  months.  Now  the  transfer 
of  the  traffic  at  Gloucester  was  so  great  an  evil,  that  the  South 
Wales  railway  and  the  Midland  railway  absolutely  made  arrange- 
ments for  allowing  eight  miles  of  mileage  to  compensate  for  that 
break  of  gauge ;  whilst  in  another  case,  the  allowance  was  now 
twenty  miles.  He  had  frequently  had  occasion  to  mention  it  before 
committees  of  Parliament ;  he  thought  in  aU  cases  the  delay  of  the 
break  of  gauge  was  never  less  than  one  day,  and  very  frequently 
it  was  two  days. 

The  question  of  salt  had  been  alluded  to,  and  up  to  the  present 
day  a  large  amount  of  salt  was  transhipped  from  the  narrow  gauge 
to  the  broad  gauge  at  Bristol,  and  that  was  done,  not  only  at 
considerable  expense,  but  at  great  loss. 

In  reply  to  Mr.  Thornton's  question — through  the  President — 
of  what  quantity  of  salt  was  brought  ?  Mr.  Allport  said,  that  not 
intending  to  take  part  in  the  discussion,  he  had  not  brought  any 
figures  with  him  ;  but  there  were  many  thousand  tons  a  year,  but 
whether  it  was  10,000  or  100,000  the  question  was  the  same. 
There  could  be  no  question  that  upon  low-priced  articles  like  salt 
and  coal,  the  break  of  gauge  was  destructive  to  the  traffic ;  and 
he  ventured  to  ask  practical  men  whether  it  was  possible,  look- 
ing at  the  mineral  traffic  carried  on  many  British  lines — taking 
the  Midland  railway  as  an  example,  carrying  between  eight 
and   nine  millions  of  tons   of  coal   alone — with    all   the  appli- 
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anoes  that  oonld  be  arranged,  to  tranship  that  quantity  of  traffic ; 
large  or  small,  the  question  of  cost  per  ton  must  be  the  same,  pro- 
viding there  was  sufficient  traffic  to  occupy  a  certain  number  of 
men,  wagons,  and  trucks.  And  it  must  be  a  poor  traffic  indeed 
that  would  make  the  cost,  because  of  its  smallness,  larger  per  ton 
than  if  they  had  a  large  traffic  to  deal  with. 

With  regard  to  the  goods  traffic  generally,  a  narrow-gauge  truck 
would  take  from  5  tons  to  6  tons,  and  a  broad-gauge  truck  would 
carry  10  tons.  Supposing  there  were  not  10  tons  to  put  into  a 
broad-gauge  truck,  the  same  quantity  had  to  be  taken  in  a  broad- 
gauge  truck  that  could  have  been  loaded  into  a  narrow-gauge 
truck,  and  that,  he  need  not  remark,  was  a  great  loss ;  such  was 
the  practical  experience  of  men  who  had  had  this  transhipment 
under  their  observation.  The  result  was,  they  transferred  from 
the  narrow  gauge  to  the  broad  gauge  the  same  goods,  and  the  extra 
weight  of  the  broad-gauge  tmcks  must  be  so  much  loss  as  dead 
weight. 

A  few  years  ago  experiments  were  made  at  the  instance  of  the 
War  Office,  in  loading  a  battery  of  six  guns,  with  horses  and 
equipments,  partly  at  the  King's  Cross  station  and  partly  at  the 
Euston  station,  to  travel  a  certain  distance  and  then  to  unload. 
Any  one  who  witnessed  that  operation  must  be  convinced  that  to 
tranship  an  army  of  even  only  20,000  men  or  30,000  men,  with 
horses  and  equipments,  would  be  so  prejudicial  and  would  cause 
such  a  vast  loss  of  time,  that  it  would  be  better,  in  his  judgment, 
for  the  army  to  march  by  the  road  rather  than  to  undergo  that  tran- 
shipment. He  did  not  believe  it  could  be  done.  The  difficulty 
of  getting  horses  out  of  one  truck  and  putting  them  into  another 
was  so  great,  that  he  did  not  think  any  officer  would  under- 
take the  task ;  and  as  to  the  guns,  the  difficulty  of  getting  them 
first  into  the  trucks  and  then  shifted  to  a  different  gauge  would  be 
60  great,  that  the  time  lost  and  the  expense  of  it  would  justify  a 
commanding  officer  in  deciding  to  take  his  guns  by  road  ralJber 
than  by  railway.  He  knew  from  experience  the  difficulty  of  getting 
a  large  number  of  horses  into  trucks  of  the  4  ft.  8^  in.  gauge ;  how 
they  were  to  be  carried  on  the  m^tre  gauge  ho  was  at  a  loss  to 
understand ;  and  he  thought  that  remark  would  apply  to  a  very 
large  amount  of  what  was  termed  the  *  impedimenta '  of  an  army. 
Then,  again,  with  regard  to  the  men— they  could  not  be  expected 
to  carry  all  their  accoutrements  with  them  in  the  carriages.  In 
the  conveyance  of  troops  the  muskets  were  generally  put  into 
separate  vans,  and  it  was  an  easy  thing  if  they  had  60  trucks  of 
one  gauge  to  put  their  contents  into  50  other  trucks  of  the  same 
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sice  and  gango,  mucli  easier  than  to  put  the  loads  of  50  broad-gauge 
trucks  into  70  narrow-gauge  trucks  or  80  narrow-gauge  trucks. 
The  diflficnlty  of  the  men  finding  what  belonged  to  them  would  in- 
crease the  difficulty  of  moving  an  army  under  such  circumstances. 
This  last  antumn  he  was  requested,  being  in  Canada,  to  give 
his  opinion  with  respect  to  the  Grand  Trunk  railway  in  that 
ootintry.  One  of  the  first  difficulties  that  struck  him  was  the 
break  of  gauge  on  that  railway.  After  discussing  the  question 
with  the  President  of  the  company,  the  Engineer,  and  the  Manager, 
it  was  decided  unanimously  to  recommend  the  shareholders  to 
expend  a  very  large  sum  of  money  in  altering  the  gauge  of  that 
line.  He  r^retted  that  the  poverty  of  the  company  compelled 
them  to  limit  the  change  of  gauge  to  a  certain  portion  of  the  line 
only,  as  he  was  convinced  it  would  have  been  a  great  benefit  to 
them  if  they  had  altered  their  entire  system  to  the  ordinary  gauge 
of  that  country.  He  regretted  he  had  no  facts  and  figures  with 
him  to  bear  out  what  had  been  said  by  the  last  spejikor  and 
by  Captain  Galton.  lie  thought  if  there  was  a  curse  on  a  rail- 
way system  in  any  country  it  was  having  different  gauges.  It 
was  the  duty  of  the  government  of  any  country  to  insist  upon  a 
uniform  gauge.  The  adoption  of  the  narrow-gauge  for  the  lines 
proposed  in  India  might  entail  the  loss  of  that  country  to  the 
governing  classes  ;  and  he  would  strongly  urge  upon  all  who  had 
any  influence  in  deciding  this  question  to  insist  upon  the  entire 
railway  system  of  India  being  constructed  upon  one  uniform  gauge. 
He  did  not  wish  to  say  the  metro  gauge  was  superior  or  inferior  to 
the  4  ft.  8i  in.  gauge,  the  5  ft.  gauge,  or  the  5  ft.  6  in.  gauge.  Ho 
had,  however,  a  strong  opinion  in  favour  of  the  4  ft.  8  J  in.  gauge, 
or,  at  the  most,  the  5  ft.  gauge ;  but  what  he  did  say  was,  that  in 
his  judgment,  for  the  welfare  of  the  country  it  was  imperative 
upon  the  Government  to  insist  upon  one  uniform  gauge. 

Captain  Tyler,  reading  from  copious  notes,  said  he  had  felt 
groat  hesitation  in  taking  part  in  this  discussion,  but  it  had 
been  represented  to  him  that  as  ho  was  the  first  to  bring 
the  subject  of  railways  on  a  narrower  gauge  than  4  ft.  8 J  in. 
before  the  Institution,*  and  as  he  had  since  taken  a  some- 
what prominent  part  in  experiments  and  discussions  on  the 
subject,  it  would,  or  might,  be  supposed,  if  he  did  not  now 
express  a  contrary  opinion,  that  he  was  in  favour  of  an  universal 
metre  gauge  for  the  Indian  State  railways.  He  could  fully  appre- 
ciate the  position  of  the  Indian  Government  in  this  matter.     They 


*  Vide  Minuios  of  Procoedings  Inst.  O.E.,  vol.  ixiv.,  p.  359. 
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had  constructed  and  guaranteed  interest  on  the  cost  of  5,000  miles 
of  railway,  in  a  country  1,800  miles  long  by  1,500  miles  wide, 
containing  200,000,000  of  inhabitants ;  they  conceived  rightly,  that, 
for  the  due  development  of  the  countr}',  it  was  essential  to  con- 
struct a  further  network  of,  say,  10,000  miles  of  railway :  and  they 
believed,  rightly  also,  that  it  was  of  great  importance  to  effect  as 
much  saving  as  was  consistent  with  efficiency  on  this  large  system. 
They  were  naturally  disposed  to  look  despondingly  at  the  heavy 
interest  which  they  are  called  upon  to  pay  for  existing  lines,  and 
were  as  naturally  desirous  of  making  future  lines  pay  interest  on  the 
outlay  to  be  incurred  on  them,  lliey,  therefore,  took  up  warmly 
the  question  of  narrow-gauge  construction,  and  they  were  desirous 
of  utilizing  it  to  the  uttermost. 

Now,  as  a  warm  advocate  of  a  narrow  gauge  in  its  proper  place, 
he  had  been  quite  unable — and  he  was  glad  of  the  opportunity  of 
saying  so  publicly — ^to  follow  the  later  advocates  of  narrow  gauge 
into  all  their  extremes,  and  ho  also  dissented  from  those  uncom- 
promising opponents  of  narrow-gauge  lines  who  would  oppose 
them  in  all  cases  and  under  all  circumstances.  There  were  gentle- 
men who  would  toll  them  that  the  heaviest  traffic  might  be  carried 
more  cheaply  on  a  3  ft.  gauge  than  on  a  4  ft.  8]^  in.  gauge,  or 
a  5  ft.  6  in.  gauge,  on  the  one  hand;  and  there  were  others 
who  would  tell  them  that  the  narrow  gauge  was  not  capable  of 
being  worked  with  sharper  curves,  and  was  liardly  less  expensive 
in  a  difficult  country,  on  the  other  hand.  He  did  not  care  to  discuss 
the  matter  with  gentlemen  holding  either  of  these  opinions.  But 
he  did  believe  that  a  3  ft.  gauge  or  a  3  ft.  6  in.  gauge  was  suited 
to  some  circumstances,  and  that  a  4  ft.  8j  in.  gauge  or  a  5  ft.  6  in. 
gauge  was  suited  to  some  other  circumstances ;  and  the  question 
at  issue  was,  to  what  circumstances  were  they  respectively  suited  ? 

The  elements  to  be  considered  were : — 

1.  First  cost  in  construction, — comparatively. 

2.  Cost  and  efficiency  of  working  and  maintenance, — compara- 

tively. 

3.  Nature  and  quantity  of  traffic. 

4.  Gauge  of  existing  railways,  and  number  and  position  of 

points  at  which  there  would  be  break  of  gauge. 

5.  Strategic  requirements. 

These  points  required  to  be  considered  separately  and  carefully, 
with  reference  to  each  particular  line  to  ho  constructed  ;  and  they 
led  to  other  important  considerations,  such  as  speed  and  general 
efficiency. 

In  the  present  instance,  the  Author,  taking  the  best  materials  in 
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his  possession,  endeavoured  to  arrive  at  a  comparison  of  cost 
which  was  evidently  anything  but  reliable,  when  applied  to 
10,000  miles  of  railway  over  a  country  of  vast  extent,  presenting 
great  varieties  of  character,  climate,  and  traffic;  and  he  rather 
summarily  disposed  of  the  question  when  ho  said  that  there  must 
be  either  narrow-gauge  railways  or  no  railways  at  all.  Perhaps 
the  Author  would  be  nearer  the  truth  if  he  were  to  say  that 
India  must  have  railways,  of  whatever  gauge ;  but  they  ought 
to  be  made  in  the  cheapest  possible  way,  consistently  with  the 
most  economical  and  efficient  working  and  maintenance. 

Various  opinions  had  been  expressed  as  to  the  saving  to  be 
effected  by  the  adoption  of  the  m6tre,  or  narrow  gauge.  This  was 
estimated  by  Mr.  Bruce  at  £200  per  mile,  by  Mr.  Harrison  at  £400 
per  mile,  by  Mr.  Thornton  at  £1,000  per  mile ;  by  Mr.  Fowler  and 
by  Mr.  Hawkshaw  at  different  figures  between  these  extremes ;  by 
General  Strachey  at  £1,000  per  mile  to  £1,500  per  mile,  in  per- 
manent way  alone,  and  as  much  more  in  other  items,  say  £2,000 
per  mile.  Now  the  extreme  difference  between  £200  per  mile  and 
£2,000  per  mile,  multiplied  by  1 0,000  miles,  became  no  less  than 
£2,000,000  against  £20,000,000. 

The  Institution  ought  not,  and  it  could  not,  seriously  discuss  the 
question  without  more  accurate  information  of  a  reliable  character. 
Mr.  Harrison  did  the  best  he  could,  with  the  information  before 
him,  to  pull  to  pieces  the  estimates  of  two  other  eminent  Engineers 
of  the  greatest  experience,  and  to  found  his  own  conclusions 
upon  the  ruin  which  he  had  effected ;  but  Captain  Tyler  hardly 
supposed  that  Mr.  Harrison's  conclusions  would  be  quite  satis- 
factory to  himself,  and  he  was  sure  that  Mr.  Harrison  would 
prefer,  and  would  be  the  first  to  advocate,  that  in  a  comparison 
of  cost  as  between  two  gauges,  the  precise  line  of  railway 
should  be  indicated,  precise  information  in  regard  to  it  should 
be  obtained,  and  accurate  e»timates  of  that  particular  line  should 
be  framed. 

Captain  Tyler  held  that  the  method  adopted  by  Mr.  Thornton, 
of  averages  between  Mr.  Fowler's  estimate  and  Mr.  Hawkshaw's 
estimate,  produced  results  which,  under  different  circumstances,  and 
for  different  lines,  were  entirely  fallacious.  Facts  and  figures  were 
proverbially  deceptive,  but  averages  wore  i>erhaps  still  more  decep- 
tive. He  remembered  in  one  case  finding  fault  with  some  fish-bolts 
which  were  too  short,  and  having  it  pointed  out  to  him  that,  as  others 
were  too  long,  the  average  was  sufficient.  Similarly,  when,  on  a 
very  recent  occasion,  he  had  referred  to  a  train  as  having  been 
run  on  certain  days  at  too  high  a  si)ee<l,  ho  was  met  by  the  reply 
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that  the  average  running  speed  of  the  same  train  for  the  month 
had  not  been  exoessive.  The  absurdity  of  such  averages  was  obvious, 
and  it  was,  he  contended,  almost  as  improper  to  take  any  average 
between  the  estimates  of  £200  per  mile  and  £2,000  per  mile  above 
referred  to— and  to  multiply  it  by  10,000,  in  order  to  arrive  at  the 
saving  of  the  metre  gauge  over  the  5  ft.  6  in.  gauge,  for  future 
Indian  railways.  Some  of  the  projected  lines  would  show  a  greater, 
others  a  less  saving  in  this  respect ;  and  it  was  only  right  and 
proper  to  take  each  case,  with  accurate  estimates  and  information, 
on  its  own  merits,  and  then  duly  to  weigh  the  different  conditions 
of  the  problem. 

Another  instance  of  the  fallacy  of  averages  improperly  applied 
had  been  afforded  by  General  Strachey,  who  had  cited  the  average 
traffic  carried  on  a  working  railway,  and  then  contended  that— as 
such  average  traffic  could  be  carried  on  a  railway  on  the 
metre  gauge  —  railways  on  the  mdtre  gauge  would  be  capable 
of  doing  all  that  could  be  required  of  them.  The  traffic  on 
the  East  Indian  railway  was,  he  apprehended,  much  greater 
on  some  parts  than  on  other  parts  of  the  line,  and  at  certain 
times  and  seasons,  than  at  other  times;  and  the  same  would 
be  the  case  on  the  lines  yet  to  be  constructed.  And  any  one,  who 
knew  anything  of  railway  working,  was  well  aware  that  the  incon- 
venience of  a  crowded  traffic,  which  was  severely  felt  at  certain 
times  and  seasons,  and  on  certain  lines,  would  be  very  easily  dealt 
with,  if  it  could  be  averaged  and  distributed  at  the  pleasure  of  the 
traffic  managers.  To  take  a  familiar  instance,  the  carriages  and 
platforms  of  the  Metropolitan  railway  were,  sometimes  over- 
crowded and  sometimes  empty ;  or  take  the  case  of  Easter 
traffic  or  Christmas  traffic  in  this  country,  or  the  Scotch  traffic 
at  certain  seasons,  and  the  same  was  the  case.  The  question 
really  was,  whether  the  m^tre  gauge  would  be  sufficient  for  the 
maximum  traffic  that  could  be  brought  upon  the  lines  constructed 
on  that  gauge,  at  all  times  and  all  seasons,  rather  than  whether  it 
was  adapted  to  the  average  traffic  of  any  existing  line.  What 
that  traffic  was,  over  all  or  any  of  the  various  lines  proposed, 
they  had  no  present  means  of  knowing,  and  it  was  therefore 
impossible  for  them  profitably  to  discuss  further  this  part  of  the 
subject. 

Then,  again,  the  comparative  cost  and  efficiency  of  working  and  of 
piaintenance,  as  between  the  two  gauges,  depended  upon  the  cha- 
racter and  quantity  of  the  traffic;  and  there  was  one  point  that  he 
had  not  heard  referred  to  in  the  course  of  this  discussion— that  of 
speed.    It  was  obvious  that,  on  long  lengths  of  line,  it  might  be  a 
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great  object  to  nm,  at  times,  if  not  with  daily  trains,  at  a  high 
rate  of  speed,  in  order  to  save  time  on  long  journeys;  and  the 
m^tre  gauge  oonld  not  be  considered  to  bo  well  adapted  for  such 
High  rates  of  speed.  On  lines,  therefore,  on  which  high  rates  of 
speed  might  be  required,  it  was  one  argument  against  the  metre 
gauge  that  it  was  not  so  well  adapted  to  high  speed  as  the 
5  ft.  6  in.  gauge,  and  especially  if  stability  were  to  some  extent 
sacrificed  in  the  rolling-stock. 

The  disadvantages,  which  he  had  seen  in  practice  for  so  many 
years,  of  the  break  of  gauge — which  had  at  length  been  happily 
put  an  end  to  in  South  Wales — had  been  already  sufficiently  referred 
to ;  and  Mr.  Allport  had  referred  to  the  change  of  gauge  that  had 
been  lately  eflfected  on  a  line  with  which  Captain  Tyler  had  been 
many  years  connected  in  Canada.  The  circumstances  of  the  Grand 
Tmnk  railway  were  peculiar.  A  break  of  gauge  had  there  actually 
been  effected  during  the  past  year  between  one  part  of  the  lino  and 
another;  and  that  which  was  ironically  proposed  by  a  previous 
speaker  had  thus  been  carried  out  in  practice.  The  gauge  of  that 
railway  had  been  narrowed  for  1 80  miles  between  8amia  and  Fort 
Erie,  on  the  opposite  side  of  the  Niagara  river,  to  Buffalo,  from 
5  ft.  6  in.  to  4  ft.  8 J  in. ;  and  the  lesser  evil  of  a  break  of  gauge 
had  been  incurred — it  was  hoped  temporarily— at  Stratford,  in 
order  to  avoid  the  greater  evil  of  the  break  of  gauge  at  two 
important  points  on  the  line,  which  wore  in  connection  with  the 
great  American  lines  of  railway.  The  Author,  however,  spoke 
of  a  break  of  gauge  as  not  being  of  groat  impoi*tanco,  for  ho  said : — 
"  Ifj  in  some  unforeseen  emergency,  a  regiment  ever  did  arrive 
by  rail  at  Lahore,  requiring  to  be  sent  forward  immediately,  the 
only  time  lost  would  be  the  half  hour  or  so  spent  by  the  men  in 
walking  from  the  broad-gauge  train  to  a  narrow-gauge  train, 
already  laden,  in  anticipation  of  their  arrival,  with  whatever 
guns,  ammunition,  &c.,  were  needed  for  their  full  equipment. 
This  occasional  half  hour  or  so  would  be  the  only  delay  (if  any) 
which  ever  could  be  caused  by  break  of  gauge."  ^ 

All  those  who  had  studied  the  question  of  transporting  bodies  of 
troox)8  by  railway  would  well  understand  what  he  meant  when  he 
said  that  the  difficulty  was  not  to  run  trains  along  the  lines,  but  to 
collect  the  necessary  rolling-stock  at  one  end,  to  arrange  for  the 
arrival  of  the  troops,  horses,  guns,  munitions,  provisions,  storejs,  &c., 
to  get  the  soldiers  into  the  carriages,  to  embark  the  *  materiel,'  &c., 
to  send  them  off  train  after  train,  and  then  to  disembark  them  at 


Vide  anto,  p.  15. 
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the  other  end ;  and  they  would  further  understand  the  difficulties, 
delays,  and  confusion  which  had  to  bo  encountered,  in  remembering 
that  a  break  of  gauge  necessitated  all  those  operations  being  gone 
through  twice  over.  In  this  case  of  the  Indus  Valley  line,  there 
were  1,000  miles  between  Kurrachee  and  Peshawur,  and  he  need 
not  dwell  upon  the  importance  of  being  able,  in  a  case  of  emer- 
gency, to  transport  troops  rapidly  over  portions  or  the  whole  of 
that  route.  They  had  been  led  to  believe  that  one  great  advan- 
tage of  having  railwa3'^s  in  India  would  be,  that  they  might 
without  &t]gue  to  the  troops  by  long  marches,  take  them  through 
the  country,  and  whilst  emplojdng  smaller  forces,  be  prepared  to 
concentrate  within  a  short  period  the  number  of  men  required  at 
any  point.  He  maintained  that,  not  only  by  break  of  gauge  in 
certain  localities,  but  also  by  using  the  metre  gauge  for  certain 
through  routes  and  in  certain  localities,  they  would  do  away  with 
many  of  the  advantages  which  had  thus  been  anticipated  from 
having  railways  in  India. 

In  conclusion,  he  said,  the  question  before  them  was  a  very  serious 
one — serious  to  the  Indian  Government  —serious  to  the  maintenance 
of  the  British  rule  in  India.  It  was  one  which  ought  only  to  be 
decided  after  the  most  careful  computation,  the  most  careful  inquiry, 
the  most  detailed  examination.  It  had  its  financial,  its  political,  and 
its  strategic,  as  well  as  its  engineering  aspects.  It  was  capable  of 
closer  discussion  than  it  had  received,  as  far  as  was  apparent,  from 
all  these  points  of  view.  Those  who  had  decided  it  ought,  he 
thought,  to  be  able  to  tell  them  why  the  m^tre  gauge  was  the  best 
to  be  adopted,  and  why  it  should  be  universal,  and  precisely 
where  those  10,000  miles  were,  which  had  been  included,  as  they 
were  told,  in  the  *  programme ' — how  many  breaks  of  gauge  they 
would  ultimately  entail,  with  existing  lines — what  amount  of 
traffic  and  what  description  of  traffic  might  hereafter  be  expected 
to  be  dealt  with,  at  those  points  of  breaks  of  gauge.  When  that 
information  had  been  obtained  or  afforded,  other  questions  would 
also  come  forward  for  discussion,  namely,  1,  whether,  if  and  when 
10,000  miles  had  been  constructed  on  the  m^tre  gauge,  it  would 
not  be  found  necessary  to  convert  the  5,000  miles,  now  existing, 
on  the  6  ft.  6  in.  gauge,  also  to  the  m^tre  gauge ;  and  2,  whether 
the  metre  gauge  would  be  a  satisfactory  gauge  to  adopt  uni- 
versally throughout  such  a  country.  He  ventured  to  suggest  that 
it  would  be  very  wise  on  the  part  of  the  Indian  Government 
to  reconsider  the  whole  subject,  and  to  do  so — not  with  a  foregone 
conclusion,  that  what  was  good  for  one  portion  or  various  portions 
of  the  country  was  good  for  the  whole  country — not  with  reference 
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to  an  average  multiplied  by  10,000  to  make  up  an  assumed  saving 
in  first  cost— but  after  deliberate  consideration  of  the  various 
elements  of  the  case,  such  as  he  had  indicated,  and  their  detailed 
application  to  the  different  districts  in  which  railways  wore  to  be 
constructed. 

Mr.  C.  K  Spooner,  reading  from  a  manuscript,  said,  that  it  would 
appear  there  were  two  things  that  must  bo  the  cause  of  Indian  rail- 
ways not  having  resulted  successfully  in  a  commercial  point  of  view : 
either  the  lines  constructed  had  cost  too  much,  or  there  was  not 
snfficient  traffic  to  pay  fair  dividends  upon  capital  expenditure. 
The  Paper  appeared  to  point  out  that  the  want  of  succchs  was  really 
due  to  both  those  causes.  From  diagrams  which  he  had  made  of 
the  comparative  diflference  of  the  works  of  a  single,  and  of  a  double 
line  of  railway  of  the  6  ft.  6  in.  gauge  and  of  the  metre  gauge,  with 
the  same  radii  and  curves  for  one  as  for  the  other — not,  in  fact, 
showing  the  full  advantage  derivable  from  the  narrow  gauge— he 
had  arrived  at  the  conclusion  that  the  proportionate  percentage  in 
favour  of  the  m^tre  gauge,  over  that  of  the  6  ft.  6  in.  gauge,  was 
32  per  cent,  for  a  single  line,  and  31  per  cent,  for  a  double  lino  of 
railway. 

The  cost  of  the  railways,  already  constructed  in  India,  on  the 
6  ft.6  in:  gauge — less  freight  and  insurance,  telegraphs,  stores,  rolling- 
Btock,  engines,  and  establishments  —  amounted  to  about  £11,000 
per  mile.^  Taking  this  cost  as  a  datum,  upon  the  5,000  miles  of  rail- 
way already  made,  the  32  per  cent,  gain  in  construction,  if  made  on 
the  metre  gauge,  or  £3,520  less  cost  per  mile,  would  show  a  total 


•  AvEBAOB  Cost  per  Mile  of  Earthwokks,  Bridges,  Permanent  Way,  and 
Stations  on  the  Indian  Kailways,  according  to  Mr.  Dan  vers'  Report : — 

liength  reduced  Cost  of 

to  Single  Miles.        Works,  &c. 

£ 

East  Indian  (in;iin  line)  and  Jubbulporc 1,559  16,355,000 

Great  Indian  Peninsula 1,128  14,672,059 

Madras  (Sonth-West  line) *^2  \ 

Ditto  (North-west  lino) 185/  ^'•117.250 

Bombay  and  Baroda 825  4,805,000 

Scinde    .• 114  967,129 

Punj&b 246  1,025,983 

Delhi 174  3,204,535 

Eastern  Bengal      . 113  1,960,729 

4,336        49,107,685 

Average  cost  per  mile  .     ...  £11,825 

C.  E.  S. 
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saving  of  £l  7,600,000  to  the  State.  If  the  10,000  miles  contomplated, 
were  made  on  the  m^tre  gauge,  instead  of  on  the  5  ft.  (J  in.  gauge, 
the  saving  woiQd  be  £35^00,000;  and  that  would  be  the  minimum 
difference  of  cost,  without  mentioning  the  advantage  gained  in 
earthworks,  &c. — by  the  use  of  sharper  curves  through  undulating 
lands  and  a  hilly  country — and  in  maintenance  and  renewals  of  per- 
manent way,  and  by  the  less  wear  and  tear  of  the  rolling-stock. 
That  total  saving  of  £17,600,000  would  be  equal  to  £880,000  annual 
saving,  out  of  the  £1,600,000  that  the  Indian  rate-payer  had  now  to 
pay.  For  the  10,000  miles  of  railway  proposed,  the  annual  saving 
would  be  £1,760,000,  without  calculating  any  gain  through  greater 
durability  of  permanent  way  or  the  economy  of  working  the  metro 
gauge,  over  that  of  the  5  ft.  6  in.  gauge.  It  must  be  admitted  by 
all,  that  the  Indian  railways  were  a  commercial  failure.  Tlie 
object  sought  was  to  obviate  a  similar  failure  as  regarded  the 
construction  of  future  lines.  The  making  of  light  railways  upon 
the  standard  gauge  appeared  to  him  to  be  inconsistent  and  wrong 
in  principle.  The  cost  of  earthworks,  bridges,  tunnels,  &c.,  to 
formation-level  would  be  alike  in  both  cases,  nor  would  the 
supposed  economy  in  lighter  engines  and  rolling-titock  bo  found 
to  succeed. 

The  Author,  after  his  analysis  of  Mr.  Fowler's  estimate  and  of 
Mr.  Hawkshaw's  estimate,  assumes  the  difference  in  cost  between 
the  m5tre  gauge  and  the  5  ft.  6  in.  gauge  in  land,  earthworks,  bridges, 
sleepers,  and  ballast  would  be  £1,000  per  mile  for  the  contemplated 
lines  in  the  Punjab.  This  amount  was  less  by  £2,520  per  mile 
than  the  minimum  difference,  he  was  able  to  arrive  at,  according  to 
the  above  estimates.  For  economy  of  construction,  and  to  meet  the 
necessity  of  opening  out  the  Punjab,  Indus  Valley,  and  Bajpootana 
districts,  it  would  appear  advisable  that  the  lines  should  be 
constructed  of  the  metre  gauge  throughout;  also,  that  the 
existing  5  ft.  6  in.-gauge  lines  between  Lahore  and  Mooltan, 
and  between  Kotree  and  Kurrachce,  bo  converted  to  the  m6tre 
gauge,  and  the  proposed  line  between  Lahore  and  Peshawur  and 
Mooltan  and  Kotree  bo  constructed  on  the  same  gauge,  making  a 
through  trunk  line,  on  that  gauge,  of  1,092  miles.  Then  thero 
woiQd  bo  the  collateral  lines  from  Sukkur  to  Dadur,  and  from 
Sukkur  to  Rajpootana.  The  rolling-stock  could  be  drafted  on  to 
the  6  ft.  6  in.-gauge  lines  from  off  the  Lahore  and  Mooltan  rail- 
way, and  the  line  from  Kurrachee  to  Kotree.  Mr.  Fowler's  estimate 
for  laying  down  a  third  rail  between  Lahore  and  Mooltan,  and  for 
relaying  the  line  between  Kotree  and  Kurrachee  on  the  metre 
a  length  of  319  miles,  was  £327,177,  or  £1,025  per  mile ; 
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00  that,  on  the  same  data,  if  two  rails  wero  laid  down,  it  would 
cost  £2,050  per  mile,  while  his  estimate  of  £680,000  for  the  773 
miles  gave  a  saving  of  only  £879  per  mile. 

It  would  appear  that  if  a  plan  was  adopted  to  supply  the  metro 
gaoge  in  the  PunjAb  and  Rajpootana  country  with  a  transhipment 
dep5t  station  at  Lahore,  a  much  larger  saving  could  be  effected  to 
the  state.  Supposing  that  the  773  miles  from  Peshawur  to  Lahore, 
and  from  Mooltan  to  Kotree,  wore  constructed  on  the  metre  gauge, 
and  that  the  6  ft.  6  in.-gauge  lines  from  Lahore  to  Mooltan,  and 
from  Kotree  to  Eurrachee  were  altered  to  the  metre  gauge,  the 
saving  would  be  £2,648,693. 

Supposing,  on  the  other  hand,  that  the  773  miles  were  con- 
stmcted  upon  the  light  system,  and  the  standard  gauge  between 
I^ahore  and  Mooltan,  and  between  Kotree  and  Kurracheo  remain 
untouched,  the  difference  in  favour  of  the  metro  gauge  would  be 
£1,737,043.  He  was  laying  a  2  ft.-gauge  lino  through  rather  a 
hilly  country,  and  he  did  not  hesitate  to  say,  that  with  proix)r- 
tionate  curves  to  those  of  the  6  ft.  6  in.  gauge,  the  earthworks 
n^ould  cost  nearly  four  times  the  money. 

In  regard  to  the  transhipment  of  traffic,  the  difficulties  were  more 
imaginary  than  real.  With  the  transhipment  junction  of  the 
Festiniog  and  Cambrian  railways,  where  a  traffic  at  the  rate  of 
25,000  tons  annually  was  conducted,  but  which  was  laid  out  for  more 
than  double  that  traffic,  the  difference  in  cost  over  the  ordinary 
junction  was  £2,740.  Of  coals,  lime,  or  other  heavy  material, 
2  men  could  tranship  100  tons  in  1  day  of  10  hours,  or  at  a  cost 
in  wages  to  the  company  of  Id,  per  ton  from  one  tipping  appa- 
ratus, but  the  charge  by  the  company  was  4d,  per  ton,  to  cover 
cost  of  works,  land,  engines,  &c.  Timber  and  goods  were  tran- 
shipped to  the  extent  of  50  tons  in  10  hours  by  2  men  with  a 
crane,  or,  in  wages,  about  2d,  per  ton.  Of  elates,  which  had  to  be 
carefully  moved  by  hand  and  packed,  4  men  could  tranship  60  tons 
in  1 0  hours ;  from  Sd.  per  ton  to  Gd,  per  ton  was  paid  when  the  work 
was  let  on  contract,  on  account  of  the  irregularity  of  the  work. 
ITie  time  occupied  by  passengers  in  moving  from  one  platform  to  the 
other  was  about  6  minutes.  Light  goods,  from  the  transhipment 
warehouse,  or  from  one  tnick  into  the  other,  wero  changed  with 
rapidity.  No  compensation,  up  to  the  present  time,  had  been  paid 
by  the  company  for  damage  on  transhipment  of  minerals  or  goods. 
A  similar  transhipment  junction  at  Lahore,  upon  a  more  extended 
scale,  might  be  made,  so  as  to  accommodate  any  possible  amount  or 
description  of  traffic,  and  it  could  be  furnished  with  cranes,  tipping 
apparatus,  goods-sheds,  <^c.   Had  the  contemplated  lines  been  but  a 
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fow  miles  long,  it  would  have  been  easy  to  understand  the  objec- 
tions made  as  to  transhipment ;  but  when  a  whole  country  of  so 
many  thousand  square  miles,  and  the  great  length  of  the  proposed 
lines,  with  their  full  complement  of  rolling-stock  and  engines,  was 
considered,  the  objections  coiQd  not  for  a  moment  hold  good,  as  it 
practically  could  only  occasion  a  few  hours'  delay  in  the  transit  of 
minerals  and  goods,  and  of  military  stores ;  and  passengers  would 
only  bo  delayed  a  few  minutes.  The  small  cost  of  transhipment 
and  loss  of  time  in  transit  was  too  insignificant  to  be  considered, 
when  it  was  divided  over  so  large  a  mileage.  There  would  be  no 
change,  from  one  gauge  to  the  other,  of  stores  and  passengers  for 
the  whole  of  the  North- Western  provinces,  excepting  at  Lahore, 
and  probably  a  large  military  depot  would  be  established  at  that 
point  by  the  Government. 

Lord  Lawrence  said  he  would  not  attempt  to  enter  into  the  vexed 
question  of  the  relative  merits  of  the  broad,  and  of  the  narrow 
gauges.  It  was  a  matter  of  professional  opinion,  rather  than  that 
of  a  man  trained  as  he  had  been;  but  this  he  could  say,  that— 
bearing  in  mind  that  hitherto  there  had  been  in  India  a  broad 
gauge— he  thought,  as  a  matter  of  convenience,  they  ought  to  con- 
tinue the  broad  gauge,  unless  there  were  strong  reasons  to  the  con- 
trary. Nevertheless,  he  was  bound  to  say,  he  thought  there  were 
strong  reasons  for  further  consideration.  He  believed,  as  a  matter  of 
fact,  they  ought  to  consider  the  question  of  cost  rather  than  the 
question  of  convenience.  A  gentleman  had  stated  to  the  Meeting 
that  he  coiQd  make  a  railway,  on  the  Madras  coast,  on  the  broad 
gauge  very  nearly  as  cheaply  as  he  could  make  one  on  the  narrow 
gauge.  There  might  be  peculiar  circumstances  which  would  enable 
him  to  do  something  of  the  kind ;  but,  as  far  as  Lord  Lawrence's  expe- 
rience went— and  without  aspiring  to  professional  knowledge  on 
the  subject,  he  might  say  he  had  some  experience  of  the  matter, 
and  had  studied  it— he  believed  it  was  quite  out  of  the  question 
that  they  could  make  a  railway  on  the  broad  gauge,  with  anything 
like  the  cheapness  they  could  make  one  on  the  narrow  gauge.  lie 
preferred  judging  of  the  future  by  the  experience  of  the  past. 
Something  like  5,000  miles  of  railway  in  India  had  been  con- 
structed on  the  broad  gauge,  and  these  5000  miles  had,  in  round 
numbers,  cost  £90,000,000  sterling;  therefore  about  £18,000  per 
mile  had  been  spent  upon  these  5000  miles.  He  had  never  heard 
any  engineers  say  that  they  could  make  a  railway  on  the  broad- 
gauge  principle  under  £10,000  per  mile ;  and  he  believed,  as 
regarded  the  Mooltan  line,  the  estimates  were  something  like 
£12,000  per  mile.  On  the  other  hand,  he  understood  that  the  portion 
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of  that  raflway  wliich  was  to  be  made  on  the  narrow  gauge  could  be 
Gonatructed  for  £7,000  per  mile.  That  was  caUed  the  missing  link 
between  Mooltan  and  Kotree,  and  was  something  like  450  miles  in 
length.  In  the  case  of  the  broad  gauge  then,  it  might  be  assumed 
tliat  the  estimate  was  £12,000  per  mile,  and  in  the  case  of  the 
narrow  gauge  £7,000  per  mile.  On  the  450  miles  the  extra  cost 
of  the  broad  gauge  woiQd  be  something  like  £2,600,000  sterling. 
Then  taking  the  upper  part  of  the  line,  from  Lahore  to  Peshawur : 
the  difference  in  cost  was  £1,500,000 ;  so  that  on  the  whole  line 
fiom  Peshawur  to  Kotree  between  the  broad  gauge  and  the  narrow 
gauge  there  woiQd  be  a  difference  of  something  like  £4,000,000 
aterling. 

It  was  scarcely  necessary  to  say  that  India  was  a  country  with  an 
enormous  area ;  it  was,  moreover,  a  poor  country.  Its  great  wealth 
w»8  its  agricultural  produce.  There  was  not  much  doing  in  the 
way  of  mining  operations.  There  was  not  much  in  the  way 
of  manufactured  goods  to  carry  ;  what  would  be  carried  on  that 
railway,  in  particular,  would  principally  be  agricultural  produce. 
The  lines  they  had  hitherto  made  in  India  were  the  main 
lines;  for  the  most  part  they  were  through  the  richest  and 
most  fertile  and  best  populated  parts  of  the  country.  Now 
it  was  notorious  that  those  lines,  having  regard  to  the  capital 
expended  upon  them,  did  not  pay.  Some  of  them  would  in 
course  of  time,  no  doubt,  do  so;  but  a  large  portion  would 
perhaps  never  pay  at  all.  Now,  bearing  this  in  mind,  it  fol- 
lowed that  the  tracts  of  country  through  which  the  new  linos 
would  go  were,  by  comparison,  poor ;  and  if  the  main  lines,  at  their 
high  cost,  did  not  pay,  the  branch  linos  in  the  poorer  parts  of  the 
country  would  have  a  still  less  chance  of  paying.  The  only  chance 
of  their  making  an  adequate  return  would  be  by  constructing 
them  in  the  cheapest  and  most  economical  way,  consistent  with 
efficiency. 

Now,  if  he  could  show  that  the  line  from  Peshawur,  down  to 
Lahore,  and  from  Lahore  down  to  Kurrachee  and  tlie  sea,  would 
not  suffer,  as  a  railway,  from  a  break  of  gauge,  he  thought  it  would 
follow  that  a  break  of  gauge  might  be  permitted  in  other  parts  of 
the  country.  The  line  he  had  adverted  to  was  notoriously  made 
for  a  considerable  extent  for  military  purposes.  From  Lahore  to 
Kotree  the  country  was  badly  cultivated  ;  it  was  in  many  places  a 
wilderness.  The  population  was  sparse,  large  tracts  were  desert. 
The  line  of  railway  from  Lahore  to  Kotree  had  to  compete  with  the 
River  Indus,  which,  he  need  hardly  say,  in  its  downward  course 
was  quite  sufficient  for  the  transit  of  agricultural  produce.     Now  it 
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was  quite  hopeless  to  expect  that  line  to  pay  a  dividend  for  many 
years.  If  it  paid  as  much  as  its  working  expenses,  for  the  next 
eight  or  ten  years,  it  was  as  much  as  they  coiQd  reasonably 
expect.  The  only  traffic  of  commercial  importance,  going  up  the 
river,  would  be  in  piece-goods,  with  regard  to  which  break  of 
gauge  would  not  be  very  important ;  but,  bearing  in  mind  that  it 
was  mainly  a  military  line — and,  but  for  military  considerations,  it 
woiQd  not  be  constructed — he  maintained  that  a  break  of  gauge 
was  of  no  real  importance.  They  could  not,  in  India  more 
especially,  nor,  indeed,  he  submitted,  in  any  country,  carry  consi- 
derable bodies  of  troops  through  long  distances  without  rest  and 
refreshment.  On  the  other  hand,  there  was  no  objection  to  carry- 
ing stores  and  supplies  for  an  army  through  hundreds  of  miles 
continuously.  But  if  their  military  arrangements  were  worth 
anything,  they  were  so  arranged  as  to  bear  the  press  of  a  great 
demand  for  a  certain  time.  A  matter  of  a  day  or  two  was  of  no 
importance  as  to  stores  and  supplies,  which  would  be  accumulated 
in  suitable  positions,  in  depdts  in  the  vicinity  of  an  army  on  the 
frontier ;  but  with  respect  to  troops,  they  must  have  places  for  rest 
and  refreshment  along  the  line  of  a  railway ;  and  they  could  make 
the  resting  places  where  the  break  of  gauge  occurred.  Where 
woiQd  be  the  breaks  of  gauge  ?  Kotree  Would  be  one,  Mooltan  would 
be  another,  Lahore  would  be  another.  Those  were  the  places 
where  the  troops  would  stop.  Moreover,  if  an  emergency  arose,  the 
troops  would  be  sent  on  from  place  to  place,  and  one  detachment 
would  be  gradually  following  up  another;  so  that,  in  point  of 
feet,  whether  they  regarded  the  troops,  or  the  stores,  or  the  supplies, 
there  coiQd  be  no  sensible  disadvantage  in  break  of  gauge  at 
those  points  he  had  mentioned.  He  did  not  say  that  circum- 
stances might  not  occur  in  which  they  might  wish  to  send  troops 
more  or  less  quickly  to  the  frontier ;  but  he  could  scarcely  conceive 
a  state  of  things  where  really  and  truly  the  moderate  rate  of 
100  miles  or  150  miles  a  day  in  the  movement  of  troops  could 
not  do  all  that  the  circumstances  required.  They  did  not  make 
railways  for  what  might  happen  once  in  twenty  years,  or  thirty 
years,  or  in  the  life  of  a  man ;  but  they  made  them  to  meet  the 
ordinary  wants  of  the  country.  He  was  convinced  that — notwith- 
standing certain  disadvantages  and  inconveniences,  which  he  ad- 
mitted to  be  attendant  upon  a  break  of  gauge — the  railways  on  the 
narrow  gauge  would  be  quite  sufficient  for  all  the  real  requirements 
of  the  frontier ;  and  he  thought  that  to  do  more  than  that  would 
be  really  and  truly  a  waste  of  money. 

Now,  he  was  aware,  that  what  he  had  said  would  not  be  very 
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aooeptable  to  some  of  his  audience.  He  believed  most  of  them  were 
Engineers,  and,  without  intending  to  say  a  word  of  disparagement 
to  the  profession,  he  thought  it  was  only  natural  that  Engineers 
shonld  wish  to  have  the  best,  and  most  complete,  and  most  effective 
railways  that  could  be  made ;  and  that  perhaps,  in  doing  so,  they 
were  in  some  degree — ^he  would  not  say  regardless — but  that  they 
did  not  give  sufficient  consideration  to  the  question  of  expense.  He 
thought  the  Engineer,  on  such  a  question  as  this,  should  certainly 
be  heard.  Much  which  he  had  to  say  was  worth  hearing,  and 
what  he  did  say  should  be  borne  in  mind.  Eegarding  this  question 
of  a  break  of  gauge  in  India,  it  was  a  question  as  much  for  the 
financier,  the  administrator,  and  the  statesman,  as  it  was  for  the 
Engineer. 

Now,  the  sum  and  substance  of  what  Lord  Lawrence  had  said 
was  this — except  as  regarded  the  break  of  gauge,  he  thought  the 
narrow  gauge  the  best.  Let  them  accept  the  narrow  gauge  for  the 
future.  If  they  did  that,  they  might  have  railways  in  India 
which  would  do  an  enormous  amount  of  good.  They  would  be 
able  to  pay  for  those  railwaj^s,  and  in  a  moderate  time  such  rail- 
ways probably  would  pay ;  otherwise  he,  for  one,  said,  have  no 
more  railways.  If  they  were  to  get  into  debt,  and  to  heap  up 
debt  after  debt,  he  thought  they  would  get  into  great  difficulties. 
He  thought  it  was  a  wise  course  to  do  what  he  had  suggested. 
At  any  rate,  what  he  had  said  he  believed ;  and  his  feeling  was  so 
strong,  that  he  felt  bound  to  give  expression  to  it. 

Mr.  JuLAND  Danvers  said,  that  looking  at  the  interest  which 
appeared  to  have  been  excited  by  the  discussion,  it  seemed  a  little 
surprising,  that  before  this  time  no  Member  of  the  Institution 
had  brought  forward  a  subject  which  was  regarded  as  of  such  great 
and  general  importance.  Perhaps  if  the  question  had  been  raised 
at  the  Institution  two  or  three  years  ago,  it  would  have  been  met 
with  less  prejudice,  and  with  a  little  less  feeling.  Those  who 
had  come  to  teach  might  have  felt  they  would  have  had  more 
hope  of  producing  an  impression,  and  those  who  came  to  learn 
might  have  felt  that  they  were  more  open  to  receive  instruction  ; 
but  be  that  as  it  might,  the  Institution  must  feel  indebted  to  the 
Author  for  having  boldly  come  forward  and  confronted  the  engi- 
neering world  with  his  thesis.  The  Author  had  divided  the  subject 
into  two  parts,  the  first  having  reference  to  the  general  introduc- 
tion of  light  railways  in  India,  and  the  second  to  the  application  of 
that  system  to  a  particular  district.  Mr.  Danvers  proposed,  in 
the  few  observations  he  should  venture  to  submit,  to  confine  him- 
self entirely  to  the  question  of  the  introduction  of  light  railways  in 
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India,  feeling  that  the  application  of  the  system  was  a  matter 
which  must  of  necessity  be  left  to  the  responsible  government  of 
that  conntry.  He  would  ask  them  for  one  moment  to  look  at  a 
map  of  India,  and  to  consider  the  immense  area  of  the  Indian 
Empire,  and  also  its  great  resources,  and  further  to  trace  out  the 
lines  of  railway  which  now  existed  there ;  and  he  thought  every- 
body who  had  any  knowledge  of  the  country  would  at  once  admit 
that  it  was  at  present  but  ill  provided  with  railways.  Its  great 
want  was  internal  communication.  Its  resources  were  large.  Its 
agricultural  products,  as  Lord  Lawrence  had  stated,  were  the  chief 
staple  of  the  country ;  but  these  coiQd  not  be  brought  to  market 
for  want  of  proper  means  of  communication.  Cattle  draught  upon 
ordinary  roads  was  slow,  expensive,  and  uncertain.  Mr.  Danvers 
therefore  ventured  to  hope  that  this  assembly  would  admit  that  the 
introduction  of  any  plan  which  would  rapidly  pro  vide  for  that  country 
a  system  of  communication  to  be  worked  by  mechanical  power,  was 
the  correct  one  to  pursue.  He  did  not  for  one  moment  mean  to 
oontend,  upon  professional  grounds,  or  with  technical  weapons, 
with  those  engineering  gianta  who  had  preceded  him  in  the 
debate.  He  was  ready  almost  to  tremble  at  the  notion  of  getting 
into  the  clutches  of  that  powerful  triumvirate  who  had  com- 
menced the  discussion,  and  seemed  almost  to  have  governed  its 
subsequent  course  throughout ;  but  he  woiQd  ask  them  to  descend 
from  the  region  of  science  and  philosophy  to  that  of  common 
sense. 

He  had  always  been  under  the  impression  that  size  had  some- 
thing to  do  with  expense,  and  that  whether  the  work  were  a  house, 
a  road,  a  tank,  or  an  embankment,  the  cost  was  always  in  propor- 
tion to  the  dimensions ;  but  he  was  met  by  the  observation  that 
this  did  not  apply  to  railways.  In  answer  to  that  dictum  he 
would  venture  to  bring  forward  a  few  facts  which  had  come  under 
his  own  experience.  One  line  of  railway  in  the  upper  provinces  of 
India,  the  Oudh  and  Eohilkund,  was  first  laid  out  for  a  narrow- 
gauge  line.  It  was  estimated  that  its  cost  would  be  £6,000  per  mile. 
After  the  scheme  had  been  agreed  upon,  an  alteration  took  place 
in  the  views  of  the  government,  and  the  broad  gauge  was  adopted  ; 
the  cost  of  the  line,  in  consequence,  became  £9,000  per  mile  instead 
of  £6,000  per  mile  as  originally  intended.  It  might  be  said  that  a 
portion  of  this  expense  had  been  incurred  in  consequence  of 
heavier  rails  and  heavier  materials  being  employed.  He  granted 
it.  He  allowed  £1,000  per  mile  for  that,  and  yet  in  this  example 
the  saving  which  would  have  been  effected  by  using  the  narrow 
gauge  waa  something  like  £2,000  per  mile. 
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Another  case  occurred  in  Southern  India.  The  Camatic  railway 
was  laid  out  and  estimated,  as  for  a  broad-gauge  lino  ;  but  it  was 
afterwards  determined  that  a  narrow  gauge  should  be  substituted. 
The  original  estimate  for  the  broad  gauge  was  £7,000  per  mile ; 
the  estimate  now  accepted  was  £4,895  a  mile,  leaving  a  saving 
of  £1,730  per  mile.  He  admitted  that  the  rails  would  be  rather 
lighter,  and  producing  in  that  item  a  saving  of  about  £600.  A 
line  had  been  constructed  in  Bengal  27  miles  in  length,  being  a 
branch  of  the  East  Indian  railway,  the  cost  of  which  had  actually 
been  £3,000  per  mile,  laid — upon  an  existing  road,  he  should  add 
— with  light  rails  and  suitable  for  light  engines ;  still  it  answered 
its  pxurpose.  Mr.  Douglas  Fox  had  described  a  line  in  Canada 
which  had  been  constructed  for  £2,400  per  mile.  That  was 
just  the  kind  of  work  wanted  in  most  of  the  districts  of  India,  and 
why  shoiQd  they  not  have  it  there?  But  Mr.  Danvers  could 
bring  forward  a  case  where  a  line  at  lower  cost  even  than  that,  had 
been  constructed  in  India.  Mr.  Bamett  informed  him,  that  when 
he  contracted  to  construct  a  portion  of  the  Madras  railway,  he,  for 
his  own  purposes,  laid  down  a  short  line  from  the  main  line  to 
certain  quarries  and  depdts  with  a  view  of  obtaining  materials  for 
his  work.  The  line  so  laid  down  on  the  3  ft.  6  in.  gauge  was  stated 
to  have  cost  only  £2,200  per  mile.  This,  again,  was  the  description 
of  railway  which,  while  probably  rough,  as  well  as  light,  was  suited 
for  many  districts  in  India. 

Believing,  therefore,  as  he  did,  that  the  extension  of  the  railway 
system  in  India  was  much  needed ;  that  in  most  districts  the  traffic 
would  be  accommodated  by  light  narrow-gauge  lines ;  that  there 
would  be  considerable  saving  in  the  construction  and  working  of 
such  lines  as  compared  with  broad-gauge  lines;  that  a  greater 
extent  of  railway  communication  might  be  established,  than  if  the 
broad  gauge  were  adopted,  Mr.  Danvers  came  to  the  conclusion 
that,  notwithstanding  the  break  of  gauge  involved,  the  Govern- 
ment was  right  in  introducing  light  railways  on  the  narrow  gauge 
into  India.  He  did  not  wish,  for  one  moment,  to  dispute  the  dis- 
advantages, in  certain  places,  of  a  break  of  gauge ;  but  ho  did  think 
that  the  absence  of  those  disadvantages  might  be  dearly  purchased, 
and  he  thought  it  would  be  dearly  purchased  if  they  attempted,  in 
India,  to  continue  to  take  a  broad  system  of  lines  into  the  numerous 
districts  that  required  railway  communication.  He  thought  India 
was  indebted  to  the  Council  of  the  Institution,  for  having  allowed 
so  much  time  and  attention  to  be  devoted  to  a  question  of  so  much 
interest  to  that  country.  Many  Members  of  the  Institution  had 
done  excellent  service  in  India.    Ho  hoped  that  they  would  continue 
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to  do  BO,  and  that  they,  and  their  sons  after  them,  woiQd  help  to 
promote  the  prosperity  of  that  country,  by  taking  part  in  the  ex- 
tension of  the  railway  system  upon  the  cheapest  possible  principle. 

Mr.  ViONOLBS,  Past-President,  said  he  would  not  have  pretended 
to  enter  into  this  discussion,  which  had  been  so  ably  sustained,  and, 
in  fact,  upon  every  point  nearly  exhausted,  by  those  who  had  pre- 
ceded him;  but  it  so  happened— and  he  supposed  the  fact  was 
unknown  to  most  of  the  gentlemen  present — that  more  than  thirty 
years  ago,  when  the  mere  idea  of  making  railways  in  India  was 
laughed  to  scorn,  he  was  engaged  by  leading  gentlemen  of  the  East 
India  Company  to  investigate  the  desirability  and  possibility  of 
making  railways  in  India.  On  that  occasion  he  wrote  an  elaborate 
report,  and  he  woiQd  ask  permission  of  the  Council  to  have  it 
printed  in  the  Appendix.* 

In  that  report  ho  laid  down  certain  leading  principles  and  argu- 
ments, and,  on  looking  at  it  again  after  the  lapse  of  so  many  years, 
there  was  scarcely  one  word  of  those  principles  or  arguments  which 
he  would  now  retract.  One  of  the  chief  reasons  he  had  for  asking 
that  it  might  be  published  in  the  Minutes  of  Proceedings  was  to 
tX)ntrovert  the  observation  made  that  engineers,  and  the  members 
of  the  Institution  in  particular,  looked  to  the  glorification  of  them- 
selves and  to  the  magnificence  of  their  works. 

The  whole  argument  of  his  report  was  *'  economy."  He  therein 
demonstrated  that  railways  might  very  weU  be  made  in  India  for 
£8,000  per  mile.  This  report  was  filed  in  the  records  of  the  East 
India  House ;  but  when  that  building  was  taken  down  there  were 
some  three  hundred  tons  of  valuable  docTiments  disposed  of  to  the 
paper-makers,  and  he  thought  it  possible  that  this  report  might 
have  been  amongst  them. 

The  report,  however,  was  published  in  the  Bombay  newspapers 
in  1843  and  1844,  and  was  commented  upon  by  the  eminent  Dr. 
Buist.  Subsequently — when  Mr.  (now  Sir)  Maoionald  Stephenson 
had  urged  the  question  in  India  and  in  London — a  London  Board 
of  Directors  issued  a  prospectus,  inviting  subscriptions  for  an  East 
Indian  railway,  and  Mr.  Vignoles  was  appointed  Engineer-in-Chief. 
This  post  he  resigned  in  consequence  of  his  having  been  honoured 
by  Lord  Dalhousie  with  the  offer  of  becoming  the  leading  member 
of  a  commission,  then  about  to  be  established  by  his  Lordship,  to 
study  the  question  of  railways  for  India ;  and,  subsequently,  the 
late  Mr.  J.  M.  Bendel,  Past-President,  became  his  successor  in  the 
private  company. 


Vide  Appendix  II. 
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CiTcmnstances  occurred  which  broke  off  the  negotiation  with 
Lord  Dalhonsie,  of  which  he  would  only  say  that  the  failure  left  no 
reproach  on  him,  though  the  opportunity  was  lost  for  carrying 
into  practical  effect  the  suggestions  made,  and  the  principles  laid 
down  in  his  Beport. 

It  was  probable  that  General  Strachey  had  never  heard  of  this 
report,  nor  of  the  report  made  by  the  Irish  Railway  Commis- 
sioners. It  was  quite  evident  that  neither  the  Author  nor  Mr. 
Danvers,  nor  any  of  their  predecessors  in  office,  could  ever  have 
heard  of  these  documents;  for  there  was  not  a  recommendation 
with  respect  to  the  Irish  railways  which  was  not  applicable, 
word  for  word,  to  India,  and  there  was  not  a  single  suggestion 
in  the  report  which  had  not  been  stultified  and  ignored  by  those 
who  had  undertaken  to  manage  the  railway  affairs  of  India, 
or  had  carried  out  the  railway  system  in  that  country,  who- 
ever they  might  be.  Far  from  allowing  any  gentleman  to  say, 
uncontradicted,  that  it  was  wrong  for  any  one  in  this  room  to 
suggest,  that  what  the  Government  ought  to  have  done  now,  was 
to  have  taken  the  advice  or  to  have  consulted  the  opinions  of 
the  Institution  of  Civil  Engineers,  Mr.  Vignoles  said,  that  if  the 
Indian  Government  had  done  so  thirty  years  ago  they  would  have 
far  better  benefited  that  country,  and  would  have  been  in  a  very 
different  position  on  the  question  of  railways  to  what  they  now  were. 

One  of  the  leading  principles  repeatedly  laid  down  by  the  Irish 
Railway  Commissioners  was,  that,  before  railways  were  carried  out, 
as  a  system,  in  a  new  country,  the  greatest  care  should  be  taken 
in  the  first  instance  that  those  lines  which  were  profitable  should 
be  made  to  pay  for  those  which  were  not  profitable ;  whereas,  by 
the  way  in  which  the  railways  in  India  had  been  unsystemati- 
cally  carried  through,  the  chief  profitable  lines  presenting  openings 
had  been  executed,  under  a  guarantee  of  interest  from  the  Govern- 
ment. Mr.  Vignoles  ventured  to  say  that  the  advisers  of  Government 
had  been  unfaithful  trustees,  and  General  Strachey,  Mr.  Thornton, 
and  Mr.  Danvers,  or  whoever  the  trustees  for  the  time  were,  had 
been  false  to  that  trust.  Their  trust  was,  from  the  beginning,  to  have 
studied  the  question  on  a  much  larger  basis  than  those  gentlemen 
appeared  to  have  done.  The  representatives  of  the  Government  had 
no  right  to  throw  in  the  teeth  of  the  English  engineers  that  it  was 
necessary  to  be  acquainted  with  all  the  details  of  Indian  circum- 
stances to  judge  of  a  question  like  this,  since  they,  as  trustees,  had 
shown  themselves  ignorant  or  neglectful  of  these  very  details. 
This  was  a  great,  a  national  question,  which  had  not  been  treated 
as  it  ought  to  have  been,  for  the  action  of  the  Indian  Government, 
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under  bad  advice,  had  left  the  remoter  parts  of  India  in  such  a 
situation  that  the  State  could  not  afford  to  make  railways  through 
them,  because  they  had  not  previously  sufficiently  studied  the 
resources  of  the  country. 

Mr.  Yignoles  trusted  his  declaration  would  be  accepted,  that  it 
was  not  of  the  slightest  interest  to  himself,  personally,  how  the 
question  before  the  Institution  was  resolved  by  the  Government. 
Until  the  Paper  was  read  he  had  almost  forgotten,  for  thirty  years, 
either  the  subject  of  railways  for  India,  or  the  consideration  of 
the  break  of  gauge  in  any  country ;  and  he  fancied  he  must  have 
been  asleep  during  that  long  period,  when  he  was  roused  up 
and  informed  that  Indian  railways,  instead  of  having  been  con- 
structed for  £8,000  per  mile,  had  reaUy  cost  £18,000  per  mile,  and 
that  it  was  proposed  to  obviate  this  extra  cost,  for  the  future,  by 
breaking  the  uniformity  of  gauge,  now  spread  over  a  network  of 
5,000  miles,  and  thrusting  in  a  narrow  gauge  of  one  m^tre !  And 
what  was  this  crotchet  of  a  m^tre  ?  Was  it  to  insert  the  thin  end 
of  the  wedge,  and  to  make  a  bold  step  for  introducing  the  whole 
metrical  system  of  weights  and  measures  into  India,  as  built  up  on 
a  *  soi-disant '  scientific  basis  ?  If  the  Government  advisers  thought 
the  mdtre  was  a  scientific  unit  they  were  quite  mistaken.  It  was  a 
mere  arbitrary  unit,  for  it  had  been  demonstrated  at  least  twenty 
years  since  that  the  conclusion  arrived  at  by  the  French  philo- 
sophers towards  the  close  of  the  last  century,  namely,  that  the  metre 
was  exactly  some  few  millionths  part  of  the  quadrant  of  the  ter- 
restrial globe  was  erroneous,  and  thus  the  scientific  basis  of  the 
m^tre  vanished.  As  an  Engineer,  Mr.  Vignoles  asserted  that  the 
assumed  saving  of  £1,000  per  mile  was  illusory.  He  maintained 
that  without  breaking  the  present  gauge  they  could  have  cheap  and 
light  railways  in  India,  a  necessity  which  the  Government  advisers 
had  found  out,  at  last,  after  twenty-five  years  of  'meddle  and 
muddle,'  and  such  railways  the  Government  might  have  quite  as 
efficient,  and  quite  as  cheap,  within  a  few  hundred  pounds  per  mile, 
upon  the  present  gauge,  as  upon  the  m^tre  gauge.  Though  he  had 
prepared  ample  notes  for  the  purpose,  he  would  not  now  enter 
into  details.  It  had  been  already  much  better  and  more  effectually 
demonstrated  by  others,  than  he  could  have  done,  how  absurd  and 
how  detrimental  the  proposed  change  of  gauge  would  be,  and  in 
how  little  additional  cost  the  retention  of  the  present  gauge  would 
really  involve  the  Government. 

The  consideration  of  cost  led  him  to  observe  that,  if  the  differ- 
ence between  the  interest  guaranteed  by  Government  to  private 
companies  and  the  actual  net  returns  from   the  railways  did 
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really  fall,  as  a  tax,  on  the  great  mass  of  the  population,  that 
was  on  the  agricultural  class,  certain  curious  questions  arose. 
Had  not  railways  contributed  to  increase  the  land  revenue  of 
India  to  the  great  extent  it  had  swollen  to  ?  Had  not  the  districts 
pervaded  benefited  enormously?  Would  not  the  construction  of 
roads,  converging  on  to  the  lines  of  railway,  have  increased  the 
traffic?  and  why  had  not  such  roads,  as  feeders,  been  made? 
Whose  duty  was  it  to  have  made  them?  and  so  on.  He  would 
quote  his  report  before  alluded  to  : — "  Without  observing  further 
on  the  policy  of  the  East  India  Company,  it  may  be  remarked,  that 
Jittle  or  rather  nothing  has  been  done  by  them  for  India  for  the 
true  development  of  its  resources;  since  easy  means  of  internal 
communication — the  very  first  step  necessary  to  effect  this  object — 
have  never  been  attempted  until  very  recently  indeed ;  and  were 
the  whole  projected  system  of  railways  unconditionally  undertaken 
by  the  company,  it  would  be  but  a  tardy  fulfilment  of  long-deferred 
obligations  which  their  claim  of  seignoiial  dues  on  the  land  requires 
of  them.  That  *  property  has  its  duties  as  well  as  its  rights,'  is 
equally  true  in  India  as  in  Ireland ;  and  quite  irrespective  of  the 
political  colour  which  was  given  to  that  aphorism."  ^  An  article 
in  the  "  Athenajum,"  written  several  years  previously,  said  : — "  A 
nation  may  wisely  spend  money  upon  other  considerations  than 
those  which  govern  a  private  capitalist." 

He  would  ask  what  was  the  state  of  the  roads  of  India  in  1840? 
He  would  answer  : — In  the  four  collectorates  adjacent  to  Bombay, 
over  30,000  square  miles,  an  area  larger  than  Ireland,  there  was 
only  one  mile  of  metalled  road  for  every  60  square  miles;  and 
during  the  rainy  season,  that  is  during  a  third  of  the  whole  year, 
only  one  mile  of  road  practicable  for  carriages  to  every  300  square 
miles  of  territory.  It  was  no  better,  and  often  much  worse,  over 
every  other  part  of  India,  where  the  towns  and  posts  of  the 
interior  were  so  many  isolated  spots  during  the  rains,  and  however 
important  it  might  be,  either  in  a  military  or  commercial  sense, 
it  was  impossible  to  pass  carriages  along  the  roads  such  as  they 
were.* 

And  so  the  roads  remained,  at  the  present  time — the  interest 
being  guaranteed  to  the  private  companies,  they  would  not  make 
roads  as  feeders— and  the  only  way  for  the  government  to  re-coup 
their  annual  loss  of  one  and  a  half  million  must  be  to  make  those 
feeders  themselves. 


'  Vide  Appendix  11.,  §  9G. 
•  Vide  Ibid..  §§  Si  35. 
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Before  oonoludiDg,  Mr.  Vignoles  referred  to  an  able  report,  in  the 
Archives  of  the  Institution,  written  in  the  course  of  the  summer 
of  1872,  by  Mr.  Walton  W.  Evans,  of  New  Tork,  one  of  the  most 
distinguished  Engineers  in  America,  in  reply  to  a  request  from 
the  Agent-General  of  the  British  colony  of  Victoria,  to  furnish 
information  for  the  guidance  of  the  government  there  on  the  sub- 
ject of  the  narrow  gauge  for  railways.  This  report  was  most 
instructing  and  exhaustive,  and  recommended  itself  to  the  notice 
of  all  interested  in  the  present  question.  The  substance  was 
decidedly  conclusive  against  the  narrow  gauge,  for  very  sufficient 
reasons  assigned,  and  this  was  stated  to  be  the  opinion  of  every 
leading  engineer  in  the  United  States. 

Major-General  Strachey,  by  permission  of  the  President,  and  in 
explanation,  said,  that  no  doubt  Mr.  Vignoles  had  brought  a  great 
many  valuable  facts  before  the  Meeting ;  but  that  gentleman  had 
mixed  up  with  his  facts  a  certain  quantity  of  statement,  which  he 
never  would  have  thought  of  making  if  he  had  been  connected 
with  any  of  the  guai-anteed  railways  of  India.  If  that  gentleman 
had  been  Engineer  of  any  of  the  guaranteed  lines  he  would  never 
have  associated  General  Strachey*s  name  with  the  guarantee  of 
Indian  railways ;  he  never  would  have  said  that  he  upheld  such 
a  financial  policy,  or  that  he  had  been  anything  but  the  consistent, 
and  some  gentlemen  might  say  the  bitter,  and  even  offensive, 
opponent  of  that  system ;  therefore  he  accepted  no  responsibility 
for  anything  that  had  been  done  in  connection  with  railway  gua- 
rantees in  India.  What,  in  fact,  he  had  been  doing  for  many 
years,  was  to  try  to  obviate  the  evils  that  had  arisen  from  that 
system ;  and  he  was  in  that  unfortunate  position,  that  the  evils 
which  had  arisen  from  a  system  of  railways,  thoroughly  incom- 
patible to  the  country,  had  now  to  be  corrected,  and  he  was  the 
unfortunate  person  to  bear  the  brunt. 

Mr.  J.  Brunlees  read  the  following  observations,  and  stated,  that, 
as  he  was  not  in  any  way  connected  with  the  construction  of  rail- 
ways in  India,  what  he  had  to  say  on  the  question  before  the  Meeting 
was  without  bias.  He  had,  however,  constructed  lines  on  the 
3  ft.  gauge,  the  metre  gauge,  the  1  •  1  metre  gauge,  the  3  ft.  6  in. 
gauge,  the  4  ft.  8^  in.  gauge,  and  the  5  ft.  3  in.  gauge ;  and  he  might, 
therefore,  safely  say  he  was  not  wedded  to  any  one  to  the  exclusion 
of  aU  others.  His  opinion  was  that  the  gauge  was  a  question  of  cir- 
cumstances, and  that  where  it  would  be  wisdom,  in  one  case,  to  lay 
a  certain  gauge,  it  would  in  another  be  the  height  of  folly.  Generally 
speaking,  he  was  in  favour  of  a  narrow  gauge,  say  the  m^tre  gauge, 
for  the  development  of  thinly  populated  countries,  and  he  would 
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illustrate  his  meaning  by  reference  to  a  country  with  which  he  had 
had  a  great  deal  to  do,  namely,  Brazil.  The  first  railways  constructed 
there,  were  on  the  model  of  the  best  European  lines,  to  a  gauge  of 
6  ft.3  in.,  and  their  average  cost  per  mile  had  been  more  than  £20,000. 
When  some  600  miles  of  line  had  been  constructed  at  that  rate,  the 
Brazilian  government  reconsidered  the  whole  question,  and,  he 
thonght  wisely,  resolved  that  all  future  extensions  should  be  on 
the  m^tre  gauge.  The  Brazilian  empire  contained  an  area  of 
nearly  4,000,000  square  miles,  with  a  population  of  10,000,000,  or 
2^  persons  per  square  mile ;  and  it  was  obvious  that  if  the  interior 
-was  to  be  opened  up  and  its  great  natural  resources  developed  by 
railways,  it  must  be  by  means  of  lines  costing  much  less  than 
£20,000  per  mile.  By  adopting  a  cheap  system  of  construction,  he 
found  that  lines  of  a  metre  gauge  could  be  made  in  Brazil  for  from 
£6,000  per  mile  to  £7,000  per  mile ;  and  such  lines,  worked  at  mode- 
rate speeds,  and  without  expensive  station  buildings  and  appliances, 
had  met  all  the  requirements  of  the  country.  As  regarded  the  lines 
constructed  in  Brazil  on  the  broad  gauge,  he  was  of  opinion  that 
before  long  it  would  be  found  necessary  to  reduce  them  to  the 
metre  gauge.  It  was  not  more  than  two  years  since  the  m^tre 
gauge  was  adopted,  and  many  of  the  lines  in  course  of  construction 
on  it  started  &om  the  coast,  and  had  no  connection  with  the  broad- 
gauge  lines,  therefore  the  evils  of  a  break  of  gauge  had  not  yet  been 
experienced ;  but,  without  doubt,  they  would  eventually  be  expe- 
rienced, when  the  Brazilian  railway  system  became  further  dove- 
loped.  In  saying  this,  ho  must  not  be  understood  as  laying  down 
the  principle,  that  a  break  of  gauge  was  never  allowable,  but 
merely  that  in  the  case  of  Brazil,  where  the  mileage  of  broad-gauge 
lines  constructed  was  so  small,  in  proportion  to  that  of  the  narrow- 
gauge  lines  which  had  to  be  made,  it  would  be  absurd  not  to  have 
uniformity  of  gauge. 

He  came  now  to  the  question  more  immediately  before  the 
Meeting,  and  he  spoke  with  some  diffidence  on  it,  from  not  being 
personally  acquainted  with  India.  Still  there  were  facts  that  were 
patent  to  all,  and  it  was  on  those  he  should  rely.  India  was  little 
more  than  one-third  the  size  of  Brazil,  and  its  population  was 
between  110  persons  and  120  persons  per  square  mile;  it  required, 
therefore,  much  greater  facilities  in  the  way  of  railway  communi- 
cations than  those  which  were  proportionate  to  the  requirements 
of  the  sparse  popiQation  of  Brazil.  His  opinion  therefore  was  that 
both  the  broad  gauge  and  the  narrow  gauge  were  required  in  India, 
but  under  different  conditions  from  those  which  had  hitherto  been 
brought  before  the  Institution. 
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It  was  not  his  intention  to  go  into  the  question  of  the  relative 
cost  of  the  broad-gauge  lines  and  of  the  narrow-gauge  lines  in  India 
to  the  extent  that  had  already  been  done  by  Mr.  Bruce  and  others. 
The  5  ft.  6  in.  gauge,  he  thought,  would  now  be  admitted  to  have 
been  a  mistake  in  the  first  instance,  and  that,  had  a  somewhat  lighter 
type  been  adopted,  say  the  4  ft.  8^  in.  gauge,  there  would  not  have 
been  any  necessity  for  discussing  the  advisability  of  introducing 
the  m^tre  gauge.  His  objection  to  the  5  ft.  6  in.  gauge  was  that 
it  was  altogether  too  heavy  for  the  requirements  of  a  country 
where  the  traffic  was  not  concentrated,  but  had  to  be  picked  up 
in  small  quantities  from  numerous  stations  on  a  long  length  of 
railway.  Wagons  weighing,  when  empty,  nearly  6  tons  were 
employed  in  carrying  a  few  bags  of  grain  or  logs  of  dye-wood,  or 
other  produce,  and  the  result  was  that  the  proportion  of  the  dead 
to  the  paying  load,  carried  from  and  to  roadside  stations,  in  India, 
was  excessive.  The  stations  and  accessories  were,  in  consequence, 
on  a  larger  scale  than  was  necessary,  while  the  expenses  of  the  staff 
were  swollen  by  the  number  of  porters  required  for  shunting  and 
moving  the  heavy  stock  about ;  the  locomotive  expenses  and  main- 
tenance being  also  increased  much  out  of  proportion  to  the  traffic 
conducted. 

Five  thousand  miles  of  the  broad  gauge,  however,  existed,  and  no 
one,  with  the  exception  of  Captain  Galton,  had  the  boldness  to  sug- 
gest that  they  should  be  in  any  way  interfered  with.  Mr.  Brunlees 
accepted  them  as  an  unavoidable  evil,  and,  in  spite  of  the  disad- 
vantages he  had  enumerated,  he  was  decidedly  of  opinion  that  the 
broad  gauge  should  remain  the  standard  gauge  for  the  railways  of 
India,  and  that  the  whole  of  the  seaports,  and  the  chief  military 
stations  and  commercial  centres  of  the  country,  should  be  connected 
by  lines  of  that  gauge.  On  lines  still  to  be  built  a  saving  might, 
however,  be  effected  by  judicious  economy  in  construction.  The 
permanent  way  might  be  made  somewhat  lighter ;  expensive  build- 
ings at  stations  might  be  avoided ;  and,  above  all,  a  lighter  rolling- 
stock  might  be  introduced.  By  these  means  their  cost  would  be 
brought  nearer  to  that  of  the  m^tre-gauge  lines  proposed  by  the 
Government,  and  the  immense  evil  of  a  break  of  gauge  on  the 
main  lines  or  trunk  lines  of  the  country  would  be  avoided. 

As  regarded  the  metre-gauge  lines,  he  thought  that  they  should 
be  laid  out  merely  as  feeders  to  the  railway  system  of  the  country 
— in  fact,  taking  the  place  of  roads — and  should  therefore  be  con- 
structed upon  a  diminished  scale  to  that  proposed  by  the  Govern- 
ment. They  should  partake  more  of  the  character  of  steam  tram- 
roads.     The  rails  should  weigh  not  more  than  30  lbs.  per  yard ; 
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the  engines  from  8  tons  to  10  tons,  and  the  wagons  1^  tons  empty, 
with  a  carrying  capacity  of  3  tons.  The  passenger  carriages  should 
weigh  about  2  tons,  and  be  equal  to  the  accommodation  of  20  people. 
Finally,  the  speed  should  not  exceed  from  10  miles  per  hour  to 
15  miles  per  hour.  This  might  seem  a  low  rate,  but  it  must  bo 
remembered  that  the  lines  would  be  used  almost  exclusively  for 
goods,  and  by  natives,  to  whom  10  miles  a  day  was  now  the  ordinary 
rate  of  travel.  No  station  buildings,  beyond  sheds,  would  be  needed ; 
and  lines  of  the  description  he  had  sketched  might,  he  estimated,  be 
constructed  at  an  average  cost  of  about  £3,500  per  mile.  In  short, 
lie  believed  that,  by  adopting  a  plan  such  as  he  had  suggested,  of  a 
system  of  narrow-gauge  lines  or  tramways,  acting  as  feeders  to 
ttie  main  system  of  broad-gauge  railways,  these  latter  would  in  a 
very  short  time  pay  the  guaranteed  rate  of  interest,  and  the  feeders 
would  return  a  much  higher  percentage. 

Before  concluding  his  remarks,  he  must  make  a  few  observations 
with  reference  to  the  proposal  of  the  Government  to  construct  the 
Indus  Valley  railway  as  a  narrow-gauge  line.  He  thought,  with 
the  previous  speakers,  that  it  would  be  a  grave  error  to  carry  out 
that  proposal,  the  consequences  of  which  it  was  impossible  to  esti- 
mate. 

The  Indus  Valley  railway  would,  unless  the  line  from  Ajmere 
to  Sukkur  were  constructed,  be  isolated  from  the  remainder  of  the 
proposed  narrow-gauge  system,  and  no  interchange  of  stock  in 
cases  of  emergency  would  be  possible ;  and  it  was  evident,  from 
what  Mr.  Lee  Smith  had  said  of  the  nature  of  the  country 
through  which  the  Ajmere-Sukkur  line  would  pass,  that  such 
a  line  would  scarcely  pay  its  working  expenses.  This  being  so, 
the  cost  of  its  construction  should  certainly  in  part  be  debited  to 
the  Indus  Valley  railway,  as  the  cost  of  bringing  it  into  communi- 
cation with  the  proposed  narrow-gauge  system.  If  this  were  done, 
the  saving  claimed  by  the  Government  in  the  construction  of  the 
Indus  Valley  line  as  a  narrow-gauge  line  would  at  once  disappear, 
and  an  excess  as  compared  with  the  broad  gauge  would  be  exhibited. 

It  appeared  to  him,  therefore,  that  so  fiEir  as  that  line  was  con- 
cerned, the  arguments  had  utterly  failed  to  show  that  any  economy 
would  arise  from  the  departure  from  the  broad  gauge ;  while  the 
proposal  to  interpose,  on  one  of  the  most  important  strategic  lines 
in  the  country,  a  piece  of  isolated  narrow-gauge  line,  was,  to  say 
the  least,  ill-advised.  He  had  known  only  one  similar  instance  in 
practice,  and  in  that  case  the  circumstances  were  of  a  peculiar 
character.  He  referred  to  the  Mont  Genis  summit  line,  constructed 
upon  a  narrow  gauge,  between  the  French  system  of  railways  at 
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St.  Michel,  and  the  Italian  system  at  Snsa.  The  traffic  in  this  case 
was  chiefly  passenger  traffic,  and,  though  the  break  was  only  for  a 
distance  of  50  miles,  the  inconvenience  experienced  was  most 
serious.  To  the  development  of  the  goods  traffic  it  was  excedingly 
detrimental  Each  ton  of  goods  cost  8d.  in  transhipment,  and  a 
day's  delay,  the  station  arrangements  being  very  expensive  and 
complicated.  In  fact,  if  there  had  been  a  great  amount  of  goods  to 
deal  with;  or  had  an  army,  with  its  baggage,  commissariat, 
ammunition  and  artillery  accompaniments,  made  its  appearance, 
there  would  have  been  inextricable  confusion.  The  experience  he 
gained  in  connection  with  that  line  had  convinced  him  that,  on  all 
main  lines  or  trunk  lines  of  communication,  break  of  gauge  was  an 
evil  to  be  avoided  at  almost  any  cost  in  the  construction. 

Mr.  Sandb]<31Q  said^'he  had  not  any  experience  of  the  relative 
merits  of  the  gauges  in  India,  but  he  would  state  what  had  been 
done  in  regard  to  that  matter  in  Sweden.  About  three  years  ago 
a  discussion  took  place  between  the  railway  engineers  and  some 
members  of  the  government  respecting  the  continuation  of  the 
gauge  adopted  in  that  country,  owing  to  the  railway,  on  the 
standard  gauge  of  4  ft.  8J  in.,  being  considered  too  expensive. 
The  arguments  on  both  sides  were  so  equally  balanced  that  no 
decision  was  arrived  at,  and  the  result  was  that  the  standard 
gauge  was  continued,  but  the  cost  was  reduced  by  a  lighter  con- 
struction, which  necessitated  a  lower  speed.  The  main  lines  had 
been  kept  up  to  the  same  gauge,  and  there  were  about  107  miles 
of  narrow-gauge  lines  now  open.  Taking  the  average  cost  of  the 
4  ft.-gauge  lines  and  the  3  ft.  6  in.-gauge  lines,  the  cost  of  those  lines 
was  about  £500  per  mile  cheaper  than  the  4  ft.  8^  in.-gauge  lines 
with  light  construction.  Eailways  of  the  same  gauge  with  heavy 
construction  and  adapted  for  higher  speed  had  cost  £7,000  per  mile. 
There  had  been  considerable  discussion  whether  it  was  advisable 
to  change  the  gauge  to  3  ft.  6  in.  He  was  aware  what  their  neigh- 
bours in  Norway  were  doing  and  while  they  were  converting  some 
of  their  4  ft.  BJ  in.-gauge  lines  into  3  ft.  6  in.-gauge  lines,  the 
reverse  was  being  done  in  Sweden.  He  might  state  that  the 
opinion  of  the  Swedish  engineers  generally  was,  that  they  had  no 
reason  to  regret  the  step  they  had  taken.  Great  improvement  had 
taken  place  in  the  traffic,  and  from  the  discovery  of  coal  in  the 
south  of  Sweden,  a  large  traffic  was  anticipated,  and  perhaps  the 
single  light  4  ft.  Si  in.-gauge  lines  would  not  be  sufficient.  There 
was  now  very  little  support  given  to  the  narrow  gauge,  in  Sweden, 
and  lines  which  had  been  proposed  on  a  3  ft.  6  in.  gauge  had 
generally  been  executed  on  a  4  ft.  8j^  in.  gauge.    He  had  recently 
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pablished  a  complete  "  Account  of  the  Swedish  Hallways,  their  Cost, 
Gauge,  and  Speed ;"  *  a  few  extracts  from  which,  he  thought,  might 
form  a  useful  portion  of  the  Appendix.'  In  conclusion,  he  wished 
to  state,  that  he  had  received  a  communication  from  Baron  von 
Weber,  M.  Inst.  C.E.,  who  was  an  eminent  authority,  giving  his 
opinion  not  only  on  the  gauge  question  in  Sweden,  but  also  on  that 
subject  for  extensive  application  in  Austria,  to  the  following  effect: — 

"  I  am  exceedingly  obliged  to  you  for  forwarding  me  your  Report 
on  Swedish  railways  as  to  cost,  gauge,  and  speed,  and  I  now  beg 
you  to  allow  me  to  translate  it  into  German,  and  add  my  remarks. 

**  It  comes  in  very  well  for  me  now,  as  I  have  formed  a  Company 
with  large  capital  for  the  construction  of  branch  lines  in  Austria, 
on  the  normal  gauge  of  4  ft.  Si  in.,  constructed  in  the  most  econo- 
mical manner,  and  worked  at  a  speed  of  from  10  kilometres  to 
14  kilometres  only.  I  am  at  present  engaged  in  enforcing  the  laws 
which  free  railways  of  this  class  from  all  the  regulations  of  traffic 
and  municipal  supervision,  by  which  the  cost  of  construction  and 
working  is  considerably  increased. 

"  Austria,  with  her  mountains  and  immense  agricultural  produc- 
tion, is  just  the  country  for  such  railways,  and  I  think  I  shall  be 
right  in  carrying  out  your  plans  on  a  large  scale.  Your  Report 
confirms  thoroughly  the  opinion  I  have  expressed  to  my  Govern- 
ment, and  I  shall  therefore  lose  no  time  in  publishing  it  in 
German,  of  course  giving  your  name." 

Mr.  R.  Price  Williams,  speaking  from  copious  notes,  said, 
be  should  have  thought,  before  hearing  the  speech  of  General 
Strachey,  that  the  estimates  brought  forward  by  the  Author 
were  rather  of  a  corroborative  character,  in  support  of  the  more 
detailed  and  exact  estimates  upon  which,  it  was  to  be  pre- 
sumed, the  Government  had  arrived  at  the  grave  conclusion  to 
alter  the  gauge  in  India.  He  found,  however,  he  had  been  mis- 
taken, and  that  the  estimates,  if  they  could  be  called  such,  which 
General  Strachey  had  brought  forward  in  support  of  the  figures 
given  in  the  Paper,  were,  if  anything,  of  a  more  general  and 
vague  kind.  He  gathered  from  what  General  Strachey  said, 
in  commencing  his  remarks,  that,  to  some  extent,  he  discredited 
the  Author's  assumption  of  the  saving  of  the  narrow  gauge,  with 
the  qualification  that  this  did  not  disturb  the  general  conclusions 
arrived  at  by  the  Government ;  but  shortly  afterwards  he  rejected 
altogether  the  Author's  figures  as  wholly  inapplicable,  but  still  he 
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asserted  that  tlie  financial  advantage  secured  was  great — that  it 
justified  the  conclusions  of  the  Government.  Greneral  Strachey 
then  gave  his  own  views  of  what  was  likely  to  be  required  on  an 
Indian  narrow-gauge  line,  and  said,  that  if  metre-gauge  lines,  as  now 
constructed,  were  not  able  to  carry  the  traffic,  the  whole  argument 
in  their  fevour  failed ;  while,  further  on,  he  affirmed  that  the  narrow 
gauge  was  able  to  carry  anything  that  could  be  brought  on  it. 

Mr.  Price  Williams  had  understood  that  the  chief  argument  in 
favour  of  the  adoption  of  the  narrow  gauge  was,  that  it  provided 
a  means  of  carrying  traffic  in  localities  where  the  amount  was  so 
limited  as  not  to  justify  the  use  of  ordinary  railway  plant.  So 
long  as  the  traffic  was  of  that  limited  character,  he  considered 
there  would  be  fvM  justification  for  its  adoption  ;  he  would,  for 
instance,  suppose  the  adoption  of  it  in  such  a  country  as  Norway, 
where  the  population  was  extremely  sparse,  and  where  the  loads 
per  train  were  half  those  of  an  ordinary-gauge  line,  in  other 
countries.  It  was  clear,  in  that  case,  that  rails,  sleepers,  ballast, 
weight  of  engines,  <fec.,  must  be  proportionally  reduced ;  in  fact, 
the  line  would  become,  in  every  respect,  a  sort  of  model  of  the 
broader  gauge  to  scale,  with  half  traffic  to  carry.  Such  lines,  in 
fact,  were  the  admirably  designed,  and  no  less  admirably  con- 
structed lines  described  by  Mr.  Carl  Pilil;  and  he  could  not 
help  regretting  that  ho  had  not  the  opportunity  of  explaining,  as 
he  would  have  done,  that  he  was  in  no  way  the  advocate  of  the 
views  which  General"  Strachey  put  forward,  or  that  narrow-gauge 
lines  constructed  for  a  very  limited  amount  of  traffic,  such  as  he  had 
referred  to,  were  at  all  equal  to  carry  the  large  traffics  of  standard- 
gauge  lines.  Directly  it  was  contended  that  these  miniature 
railways  could  carry  any  traffic  that  was  brought  upon  an  ordinary- 
gauge  line,  the  whole  argument  in  their  favour  completely  broke 
down.  In  the  first  place,  the  weight  of  the  rails,  the  scantling  of 
the  sleepers,  the  bearing  surface  on  the  ballast,  and  the  power  and 
number  of  engines  must  be  increased  to  the  full  proportion  required 
on  the  broad  gauge.  The  number  of  vehicles  must  similarly  be 
increased,  and  disproportionate  running  expenses  must  be  incurred. 

It  had  been  estimated  by  General  Strachey  that  the  saving  to  be 
anticipated  from  constructing  the  Lahore-Pcbhawur  line  with  rails 
weighing  40  lbs.  per  yard  instead  of  60  lbs.  per  yard,  was  from 
£1,000  per  mile  to  £1,500  per  mile  on  the  peimanent  way ;  30  per 
cent,  to  40  per  cent,  saving  in  cost  of  ironwork  of  bridges,  besides 
minor  economies  of  all  sorts,  which  he  considered  it  unnecessary  to 
mention;  and  he  gave,  as  the  total  saving  on  the  permanent  way  of 
the  Lahore- Peshawur  line,  £350,000,  and  on  the  bridges,  £280,000 ; 
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or  say,  on  the  whole,  £750,000.  The  saving  on  the  permanent  way 
of  the  Indus  Valley  line  he  estimated  at  £500,000,  and  probably, 
he  said,  as  much  more  on  other  items,  making  altogether  on  the 
Indus  Valley  a  saving  of  £1,000,000;  which,  with  the  saving  on 
the  Lahoro-Peshawur  line,  made  a  grand  total  of  £1,750,000; 
deducting  a  round  £500,000  for  breaks  of  gauge,  it  left  a  total  net 
saving,  as  General  Strachey  said,  of  £1,250,000.  Now,  it  would  be 
seen,  that  of  this  estimate  £850,000  represented  the  saving  on 
permanent  way  alone — £1,300  per  mile  on  the  Peshawur  line,  and 
about  £  1,042  per  mile  on  the  Mooltan-Kotree  line.  These  figures, 
General  Strachey  said,  did  not  take  into  account  the  greater 
economy  of  maintenance  of  the  narrow  gauge,  which  would  pro- 
bably be  in  proportion  to  the  greater  economy  in  the  first  cost. 

Now  Mr.  Price  Williams  begged  to  dispute  the  assumption  of 
greater  economy  in  maintenance.  General  Strachey,  after  stating 
he  did  not  think  he  was  entitled  to  take  it,  nevertheless  availed 
himself  of  this  assumed  saving  in  maintenance,  on  Mr.  Hawkshaw's 
basis,  raising  the  whole  amount  of  saving  to  about  £2,000,000 
sterling;  £l,() 00,000  of  this  was  due  to  saving  in  construction  and 
maintenance  of  permanent  way,  namely,  £3.")  0,000,  permanent  way 
of  the  Peshawur  line;  £500,000  ditto,  Mooltan-Kotree  line;  and 
£750,000  saving  in  cost  of  maintenance  on  both  the  above  lines. 

It  would  not  fail  to  be  noticed,  tliat  in  the  estimates  both  of  the 
Author  and  of  General  Strachey,  after  all,  the  great  bulk  of  this 
enormous  saving  was  in  the  matter  of  permanent  way;  and  it 
would  be  seen  that  General  Strachey 's  estimate  was  largely  in 
excess  of  those  given  in  the  Paper. 

Returning  to  the  Paper,  he  demurred  entirely  to  the  correctness 
of  the  axiom  laid  down  at  the  outset,  that  the  broad  gauge  was 
never  adopted  except  with  broad,  heavy  vehicles,  and  that  on  narrow 
lines  comparatively  light  vehicles  were  used.  Mr.  Hawkshaw, 
upon  whose  estimates  the  Author  professed  to  rely,  expressly  stated 
in  his  Report : — **  That  a  very  large  saving  of  £2,050  per  mile  would 
bo  obtained  by  the  adoption  of  a  ligliter  form  of  engine  and  a  lighter 
construction  of  road  on  the  standard  light  gauge  as  compared  with 
the  standard  heavy  gauge  lines."  Mr.  Harrison  had  further  drawn 
attention  to  the  fact  that  in  England  there  were  many  lines  of  that 
description,  and  instances  could  be  largely  multiplied. 

Mr.  Price  Williams  was  about  to  construct  a  light  railway  on  the 

.  standard  gauge  in  the  west  of  Ireland,  the  circumstances  of  which 

he  felt  had  a  direct  and  practical  bearing  on  the  subject  under 

discussion.      The   Irish    gauge,  as   was   well   known,   was  very 

similar  to  the  Indian  broad  gauge,  namely,  5  ft.  3  in.      The  line 
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alluded  to  was  about  bO  miles  in  length,  and  for  the  greater 
part  a  surface  line.  Its  sharpest  curve  had  a  radius  of  10  chains  ; 
its  steepest  gradient  was  1  in  60.  It  traversed  a  thinlj-populatod 
district,  with  a  small  traffic  of  about  £7  per  mile  per  week,  necessi- 
tating its  construction  on  the  lightest  possible  scale  consistent  with 
efficient  working.  Im|^ressed  with  this  necessity,  its  promoters 
consulted  him  upon  the  advisability  of  constructing  it  on  the 
narrow  gauge,  and  he  accordingly  prepared  estimates  foi  a  light 
line  on  the  3  ft.  6  in.  gauge,  with  40-lbs.  rails,  as  follows : — 
IRISH  RAILWAYS. 
Ck>MPABATivs  OosT  FEB  MiLE  of  5  ft.  3  in.  Gauge  and  of  3  ft.  6  in.  Gauge. 


6  ft.  3  in. 
Gauge. 

3  ft.  6  in. 
Gauge. 

Land 

Earthwork 

Termanent  way.     .     .     ,  " . 

Ditto           sidings  .... 

Bridges  and  culverts    .     .     . 

Telegraphs,     level     crossings,! 
metalling  and  fencing     .     .  / 

Stations 

£ 
55-20 

757-90 

1,081-33 

26-40 

83-59 

489-13 

145-30 

£ 
.')2-39 

661-98 

995-25 

26-40 

80*18 

489-13 

145-30 

£ 
2-81 

95-92 

86-08 

3-41 

per  cent. 
1-35 

46-33 

41-58 

1-65 

Contingencies  10  per  cent. 

2,638-85 
263-88 

2,450-63 
245  06 

188-22           90-91 
18-82     1        9-09 

2,902-73 

2,695-69 

207-04 
267-41 

100-00 

Deduct  for  additional  cost  of 
renewals  of  permanent  way 
per  annum  capitalized  (vide 
Table,  p.  131)      .     .     .     ., 

•• 

•• 

Balance    in    favour    of     the 
5  ft.  3  in.  gauge  .     .     .     .  ^ 

60-37 

per  mile. 

He  would  not  trouble  the  Meeting  with  the  details  of  these  esti- 
mates ;  it  would  suffice  to  state  that  they  showed  a  saving  per  mile 
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on  the  narrow  gauge  of  £207,  or  7i  per  cent,  on  the  total  cost  of  oon- 
Btmc^on,  which  was  very  much  about  the  amount  of  saving  which 
Mr.  Brace  mentioned  as  having  been  estimated  in  the  case'of  a  light 
railway  in  India.  Of  this  total  amount  of  saving,  a  little  more  than 
1  per  cent,  represented  the  saving  in  land ;  46  per  cent,  in  earthwork ; 
41  per  cent,  in  permanent  way,  and  about  Ij  per  cent,  in  bridges; 
the  latter  being  few  and  unimportant.  With  regard  to  the  41  per 
cent,  saving  in  permanent  way,  the  principal  item  was  the  saving  in 
sleepers.  He  adopted  for  the  narrow  gauge  the  scantling  of  sleepers 
given  in  Mr.  Fowler's  estimate  for  the  Mooltan-Kotree  line,  namely, 
9  in.  X  4j^  in.,  in  order  to  show  the  largest  possible  saving  that  could 
be  calculated  upon.  He  prepared  also  the  following  estimate  of  the 
relative  cost  of  maintenance  and  renewals  on  both  gauges : — 

IRISH  RAILWAYS. 

GosiPARATiyB  Cost  of  Maintenanoe  and  Renewals  of  Permanent  Wat 

upon  the  5  ft.  3  in.  Gauge  and  upon  tlie  3  li  6  in.  Gauge. 


6lt.3in.  Gange. 

3  ft.  6  in.  Gauge. 

CoBt 
per  mile. 

Life. 

Annual  Cost 

of 

Renewals. 

Cost 
per  mile. 

ure. 

Annual  Cart 

of 

KenewaliL 

BikilB(421b6.)      .... 

Fishplates 

Fishbolts 

Spikes 

Sleepers  :— 

8ft.6in.x9in.x4J  in.  . 
6ft.9in.x  Sin.  X  4in.    . 

BaUast:— 

Top 

Bottom 

TAbonr  to  renewals : — 

Bails 

Sleepers 

£     t.     d. 
598  10     0 
52  10    0 
17  10     0 
31  10    0 

205    6    8 

44    0    0 
44    0    0 

44    0    0 
44    0    0 

yTB. 
25 
25 
25 
10 

10 

10 

•  • 

25 
10 

23  18  10 

2  2    0 

0  14    0 

3  3    0 

20  10    8 

4  8    0 

1  15    2 

4    8    0 

£     .. 
598  10 
52  10 
17  10 
31  10 

132    6 

.37  12 
37  12 

44    0 
44    0 

d. 
0 
0 
0 
0 

0 

6 
6 

0 
0 

yra. 
25 
25 
25 
6 

6 

6 

25 
6 

£ 

£     f .     dL 

23  18  10 

2     2    0 

0  14    0 

5  5    0 

22  "o    0 

6  5    5 

1  15    2 

7  6    8 

£ 

1.081    6    8 

60  19    8 
36    0    0 

995    5 

0 

69    7    1 

Labour   to    orilinary  main- 
tenance, packers,  &c.  . 

I 

£ 

•• 

41    0    0 

96  19    8 

110    7    1 

Annual  Cost  of  Maintenance  and  Renewals  of  Permanent  Way. 

£    8.   d. 

3  ft  6  in.  gauge 110    7    1 

5  ft.  3  in.  gauge 96  19    8 

£13    7    5    per  annum. 


Ejtra  cost  of  maintaining  the  3  ft.  6  in.  gauge 

Twenty  years'  purchase  of £13    7    5  =  £267  B$.  Ad, 

72 
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The  extra  cost  of  maintenance  and  renewals  on  the  narrow 
gauge  was  £13*37  per  mile,  which,  capitalised  at  20  years,  repre- 
sented £267  8«.  4d. ;  the  saving  in  cost  of  construction,  as  already 
explained,  being  £207,  leaving  a  balance  against  the  narrow  gauge 
of  £60  per  mile.  He  shoidd  state  that  the  cause  of  the  increased 
cost  of  maintenance  and  renewal  on  the  narrow  gauge,  under 
similar  conditions  and  amount  of  traflSc,  was  entirely  owing  to  the 
smaller  scantling  of  the  sleepers,  and  for  the  following  reasons. 
The  life  of  rails,  as  was  well  known,  was  measured  by  the  tonnage 
and  the  speed,  or  *  speed  tons,*  as  they  were  called.  The  same  held 
good  as  to  the  life  of  sleepers.  The  additional  element  of  the 
natural  decay  of  the  wood  had  also  to  be  taken  into  account. 
Assuming  the  amoimt  of  traffic  to  be  the  same  on  both  gauges, 
it  was  evident  that  the  life  of  the  rails  would  be  the  same ;  and 
assuming  the  scantling  of  the  sleepers  on  the  narrow  gauge  to  be 
smaller  than  that  of  those  on  the  broad  gauge,  and  the  amount  of 
traffic  in  both  cases  to  be  the  same,  it  followed  that  the  life  of  the 
sleeper  of  the  smaller  scantling  would  be  the  shortest.  The  life 
of  a  common  larch  sleeper,  of  the  scantling  referred  to,  was  10  years 
for  the  larger  sleeper,  and  6  years  for  the  smaller  sleeper.  The 
smaller  scantling  sleepers,  as  was  usually  the  case,  consisted  of  the 
top  portions  of  the  trees,  and  the  wood  was  consequently  more  sappy 
and  perishable.  It  followed,  therefore,  that  under  a  given  amount 
of  traffic,  any  reduction  of  scantling  of  the  sleepers  was  "necessarily 
attended  with  additional  cost  of  maintenance  and  renewal  of  way, 
as  renewals  were  more  frequently  required.  The  natural  inference 
to  be  drawn  from  all  this  was,  that  it  really  was  more  economical 
to  MSB  the  better  and  costlier  material,  even  for  these  narrow-gauge 
lines.  It  was  obvious,  if  the  smaller  scantling  would  do  for  the 
narrow  gauge,  it  would  do  for  the  broad  gauge  under  a  similar 
amount  of  traffic.  It  might  be  argued  that  the  broad  gauge  re- 
quired a  sleeper  2  ft.  3|  in.  longer  than  the  m^tre  gauge.  That  was 
not  so,  as  the  bearing  surface  upon  the  ballast  was  proportionate  to 
the  load  carried,  and  quite  independent  of  the  gauge ;  consequently, 
what  was  a  sufficient  bearing  surface  in  the  one  case  was  absolutely 
necessary  in  the  other :  for  instance,  if  there  was  a  longer  sleeper  in 
the  one  case,  it  was  essential  to  have  a  broader  one  in  the  other. 
There  was  this  additional  advantage  in  the  longer  sleeper,  that 
the  load  was  distributed  over  a  wider  surlace  of  ballast,  ensur- 
ing greater  stability,  and  requiring  less  frequent  packing  of  the 
road.  He  would  point  out  what  seemed  hitherto  not  to  have  been 
referred  to,  namely,  that  where  longitudinal  timber  sleepers,  or  iron 
pot  sleepers  were  used — and  he  understood  they  were  being  used  to 
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a  large  extent  in  India — there  was  no  saving  whatever  as  between 
broad-gauge  lines  and  narrow-gauge  lines  in  that  respect. 

Returning  to  the  estimates — he  would  draw  attention  to  the 
Table  (p.  133)  as  showing  that  the  actual  average  saving  was 
£735  per  mile,  and  not  £984  per  mile,  as  was  made  to  appear  in 
the  Paper. 

What  had  really  been  presented  in  the  Paper  was  a  maximum 
estimate,  or  nearly  so,  as  might  be  seen  from  a  reference  to  the 
following  tabular  statement,  in  which  he  had  given,  on  the  one 
hand,  all  the  largest  items  in  Mr.  Hawkshaw's  estimate  and  in 
Mr.  Fowler's  estimate;  and  on  the  other  hand,  all  the  small 
items.  The  maximum  estimate  of  saving  was  thus  shown  to  be 
£1,183  per  mile,  or  very  little  more  than  the  Author's  estimate ; 
while  the  minimum  estimate  only  amounted  to  £287  per  mile ;  and, 
supposing  the  wish  to  be  father  to  the  thought,  it  was  quite  open 
to  the  Author  to  have  taken  the  smaller  estimate.  Mr.  Price 
Williams  would  particularly  direct  attention  to  the  fact  that,  in 
the  estimates  both  of  the  Author  and  of  General  Strachey,  the 
great  bulk  of  the  estimated  saving  was  in  the  item  of  permanent 
way. 

It  would  be  seen  that  the  saving  in  the  cost  of  construction  of 
the  permanent  way  was  estimated,  by  the  Author,  at  36  per  cent. ; 
and  in  addition  to  this,  a  further  saving  of  20  per  cent,  was  shown 
in  the  item  of  maintenance ;  making  altogether  56  per  cent.,  which 
would  represent  considerably  more  than  half  of  the  total  estimated 
saving  of  £10,000,000. 


Land 

Earthwork 

Bridges 

Sleepers  and  ballast,  &c.  . 

Engineering  and  agency  . 

Renewals  of  pennanentl 
way / 

Additional  saving,  by 
sharper  corves  in 
earthwork     .... 


Mazlroam  Ketlmate. 
Per  Mile. 


Mr.  Hawkshaw 

Mr.  Fowler 
» » 

Mr.  Hawkshaw 


£ 
10 

100 
83 

503 
87 

200 


200 


£1,183 


Minimum  EMtimate. 
Per  Mile. 


Mr.  Fowler 

£ 

1 1 

Mr.  Hawkshaw 

37 
50 

•• 

200 

Mr.  Fowler 

•• 

» » 

£287 

In  General  Strachey's  estimate,  the  saving  in  the  cost  of  per- 
manent way  on  the  Peshawur  line  and  on  the  Mooltan-Kotrce  lino 
was  considerably  higher,  amounting,  as  far  as  Mr.  Price  Williams 
could  make  out,  to  76  per  cent.     It  should  be  remembered,  that  the 
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Author's  estimate  of  saving  on  the  permanent  way  was  entirely 
dependent  upon  the  adoption  of  sleepers  of  the  smaller  scantling,  as 
given  in  Mr.  Fowler's  estimate,  the  adoption  of  which  must  inevitably 
result  in  a  large  addition  to  the  annual  cost  of  maintenance  and  of 
renewals  consequent  upon  the  shorter  life  of  the  sleepers,  and,  to  a 
certain  extent,  in  extra  cost  of  repairs  due  to  the  greater  instability 
of  these  narrow-gauge  lines  when  subject  to  similar  conditions  and 
amounts  of  traffic.  Mr.  Price  Williams  found,  from  Mr.  Lee  Smith, 
that  the  life  of  ordinary  sleepers  used  in  that  part  of  India  was  much 
about  that  which  he  had  given.  Assuming,  therefore,  in  the  Author's 
estimate,  the  same  scantling  sleepers  to  be  used  in  both  cases,  this 
saving  in  first  cost  entirely  disappeared,  and  with  it,  of  course,  the 
20  per  cent,  saving  in  maintenance  also.  He  would,  at  the  same 
time,  draw  attention  to  the  fact  that  Mr.  Fowler  made  no  claim  at 
all  for  extra  cost  of  maintenance.  No  one  knew  better,  indeed, 
than  Mr.  Fowler  that,  under  a  given  amount  of  traffic,  the  more 
lightly-timbered  permanent  way  must  necessarily  be  the  more 
expensive  to  maintain  and  renew.  With  regard  to  the  saving  in 
ballast,  all  that  could  possibly  be  claimed  was  the  saving  of  the 
central  strip  of  2  ft.  3  J  in.,  representing  the  extra  width  of  the  broad 
gauge.  As  to  the  1  ft.  3  in.  estimated  depth  of  ballast  for  the  broad 
gauge,  if  1  ft.  would  do  for  the  one  gauge,  it  was  obviously  sufficient 
for  the  other ;  and  if  the  sleepers  were  the  same  length  in  both  cases 
— as  Mr.  Price  Williams  maintained  they  should  be — ^that  item  of 
saving  also  disappeared,  and  with  it  the  entire  saving  in  earthwork, 
as  the  width  of  formation  required  would  then  necessarily  be  the 
same.  With  regard  to  the  £45  per  mile  saving  for  sidings,  the 
greater  number  of  vehicles  would  require  greater  length  of  sidings, 
so  that  there  could  clearly  bo  no  claim  under  this  head.  Then 
there  was  the  item  of  engineering  and  agency,  which,  after  the 
very  large  deductions  he  had  already  made  in  the  total  estimated 
amount  of  saving,  would  necessarily  l)e  very  much  reduced  also. 
There  now  only  remained  the  large  item  of  20  per  cent,  saving 
on  earthwork,  by  having  sharper  curves  and  heavier  gradients. 
Mr.  Hawkshaw,  he  thought,  had  already  disposed  of  that. 

Mr.  Price  Williams  would  notice,  however,  that  no  account  bad 
been  taken  in  the  estimates  for  the  additional  length  of  line  due  to 
these  sharper  curves,  which,  if  it  were  taken  at  only  10  per  cent., 
would  amount  to  an  additional  cost  of  £175  per  mile  on  the  Mooltan- 
Kotree  line.  Ko  claim  had  been  made  by  the  Author,  or  by  the 
other  advocates  of  the  narrow  gauge,  for  saving  in  respect  of  the 
rolling-stock,  either  in  cost  of  construction  or  maintenance ;  all  the 
experience  on   this  subject  showed  conclusively,  that  there  was 
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no  real  economy  in  constructing  the  framing  of  roUing-fitock  on 
too  slight  a  scale,  even  for  these  light  lines.  He  might  state 
he  had  availed  himself  of  an  opportunity  aflforded  him  of  examining 
the  drawings  of  rollingnstock  for  both  broad  guage  and  narrow 
gauge  in  India,  and  he  had  been  struck  with  tlie  exceedingly  slight 
character  of  the  framing  of  the  carriages  and  wagons  designed  for 
the  metre  gauge.  With  the  view  of  satisfying  himself  on  this 
point,  he  had  been  at  the  trouble  of  taking  out  the  quantities  of 
timber  in.  each  case  with  the  following  results : — The  quantity  of 
timber  in  a  low-sided  truck,  of  the  standard  gauge,  with  a  carrying 
capacity  of  338  cubic  feet,  was  86  cubic  feet  of  timber  ;  while  the 
low-sided  truck,  of  the  m^tro  gauge,  on  the  Indian  lines,  with  a 
carrying  capacity  of  168  cubic  feet,  had  only  45  cubic  feet  of  timber 
in  it.  It  would  be  seen  from  this,  that  the  carrying  cajmcity  of 
the  standard-gauge  truck  was  just  double  that  of  the  metre-gauge 
truck,  and  that  the  cubic  quantity  of  timber  in  each  was  very 
much  in  a  similar  proportion,  so  that  there  was  obviously  no  saving 
in  dead  load. 

He  would  now  say  a  few  words  upon  the  running  expenses  on  the 
narrow  gauge,  of  which  no  notice  had  hitherto  been  taken.  In 
considering  these  estimates,  it  was  obvious  that  the  greater 
number  of  vehicles  required  to  carry  a  given  load  on  the  narrow 
gauge  would  require  either  more  powerful  and  heavier  engines,  or 
duplicating  the  trains.  In  the  first  place,  he  would  ask  what 
would  happen  to  the  iron  girder  bridges  which  General  Strachey 
spoke  of  reducing  to  the  extent  of  something  like  30  per  cent,  to  40 
per  cent.  In  the  latter  case  it  was  evident  the  cost  of  the  extra 
rolling-stock  would  have  to  be  taken  into  account,  and  also  the 
additional  running  expenses,  which  would  bo  greatly  increased. 
Much  had  lately  been  said  and  written,  as  to  the  saving  in  dead 
load  on  the  narrow-gauge  lines.  Figures  had  been  freely  quoted, 
showing  the  proportion  of  the  dead  load  to  the  live  load,  or  paying 
load,  on  the  broad-gauge  lines  to  be  in  the  proportion  of  5  to  1, 
while  the  proportions  on  the  narrow-gauge  lines  were  shown  to  be 
only  IJ  to  1.  He  thought  it  was  now  necessary  that  such  loose 
and  unfounded  statements  should  be  exploded.  Ho  could  state, 
from  his  own  investigation  on  this  subject,  on  the  rolling-stock  of 
the  Great  Northern  railway,  that  anything  like  that  ratio  of  dead 
load  to  live  load  did  not  obtain ;  while  in  the  case  of  the  light 
standard-gauge  rolling-stock  and  the  light  metre-gauge  rolling- 
stock  there  was,  as  he  had  already  shown,  nothing  to  prevent  the 
ratio  of  the  dead  load  to  the  paying  load  being  identical  in  both 
cases.     He  believed  nothing  had  more  commended  these  narrow- 
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gauge  lines  to  public  favour  and  consideration  than  this  alleged 
saving  of  dead  weight,  and  consequent  economy  of  construction 
and  working.  It  was  easy  to  gather,  from  what  Lord  Lawrence 
said,  that  the  chief  motive  which  had  induced  the  Government 
of  India  to  sanction  the  adoption  of  the  narrow  gauge,  was  the 
idea  of  its  greater  economy  in  construction  and  working ;  and  as 
for  as  the  motive  was  concerned,  it  was  one  deserving  of  the 
highest  respect  and  consideration.  At  the  same  time,  it  was, 
in  Mr.  Price  Williams*  opinion,  evident  that  what  had  been 
decided  on  must  inevitably  residt  in  defeating  the  very  object 
sought  to  be  obtained.  It  would  also  not  fail  to  have  been  noticed, 
that  Lord  Lawrence,  while  admitting  his  inability  to  deal  with 
the  engineering  data  upon  which  these  estimates  of  saving  were 
based,  yet  appeared  to  rely  implicitly  upon  and  to  believe  in  the 
reality  of  this  large  saving — which  Mr.  Price  Williams  ventured 
to  think  had  been  conclusively  shown  not  to  exist.  Lord  Lawrence, 
in  fact,  spoke  of  the  broad  gauge  as  costing  £12,000  per  mile,  and 
the  narrow  gauge  £7,000  per  mile.  Those  figures  representing,  it 
would  be  remembered.  General  Strachoy's  own  estimates  of  the  cost 
of  a  broad-gauge  line  with  60-lbs.  rails,  and  a  narrow-gauge  line 
with  40-lb8.  rails.  It  was  notorious  that  they  had  as  yet  no  reliable 
experience  of  the  actual  cost  of  maintenance  and  working  of  these 
narrow-gauge  lines ;  indeed,  sufficient  time  had  not  elapsed  since 
their  first  introduction  to  allow  of  any  just  conclusion  being 
arrived  at  as  to  the  cost  of  working  them.  What  little  experience 
they  had  in  regard  to  the  Festiniog  line  seemed  to  bear  out  very 
strongly  the  view  Mr.  Price  Williams  took,  namely,  that  although 
there  might  be  a  slight  saving  in  the  cost  of  construction  of  the 
works  of  the  line,  &c.,  still  the  narrow  gauge  must  necessarily  be 
more  expensive  in  maintenance  and  renewals ;  and  he  should  have 
been  glad  if  Mr.  Spooner  had  afforded  the  Meeting  some  explana- 
tion of  the  very  disproportionate  cost  of  the  working  expenses  on 
that  line,  to  which  Mr.  Harrison  had  drawn  attention. 

It  was  as  well  to  bear  in  mind  the  great  difference  in  the  cir- 
cumstances of  light  railways  in  Great  Britain  and  in  India.  In 
this  country  they  were  intended  to  serve  as  branches  and  feeders 
to  the  main  lines,  and  as  such,  he  believed,  they  were  destined  to 
fulfil  a  very  important  function,  in  developing  the  resources  of 
large  agricultural  districts  at  present  almost  entirely  deprived  of 
railway  communication.  In  India,  at  all  events,  the  majority  of 
the  lines  that  had  been  constructed  or  proposed  partook  really  of 
the  character  of  main  or  arterial  lines,  destined  to  serve  large 
districts    with    vast    populations.      Mr.   Price   Williams    would 
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take,  for  instance,  the  Punj&b  railways,  which  had  the  nnenviable 
distinction  of  being  made  the  battle-field  of  the  gauge  question 
in  India.  Its  mileage  from  Kurrachee  to  Lahore  alone  exceeded 
the  distance  from  one  extremity  of  the  United  Kingdom  to  the 
other ;  and  from  a  reference  to  the  valuable  statistics  he  had  access 
to,  relating  to  the  population  of  India,  he  found  that  the  popu- 
lation of  Scinde  and  the  Punjab,  in  1870,  amounted  to  19,392,346, 
or  very  little  short  of  that  of  England  and  Wales.  Again,  he 
found  that  the  Madras  Presidency,  through  which  the  projected  coast 
line  passed,  had  a  population  of  31,312,000 — a  population  equal  to 
that  of  the  whole  of  the  United  Kingdom — while  the  population  of 
Bengal,  the  North- Western  Provinces,  and  Oudh,  served  by  the 
railways  on  the  East  of  India,  amounted  to  about  103,000,000 ; 
while  that  of  the  Bombay  Presidency  and  the  Central  Provinces, 
served  by  the  Great  Indian  Peninsula  railway,  amounted  to 
nearly  22,000,000.  He  therefore  thought  it  was  open  to  grave 
question  whether,  quite  irrespective  of  this  gauge  question,  the 
construction  of  these  lines,  on  the  very  light  scale  proposed,  was 
such  as  to  provide  for  the  future  development  of  the  traffic  on  the 
Indian  railways.  He  did  not  now  refer  to  the  light  character  of 
the  permanent  way  and  rolling-stock ;  these  could  be  replaced, 
when  they  had  served  their  purpose,  by  heavier  materials  and  by 
heavier  stock,  as  had  been  the  case  on  the  railways  in  Great 
Britain  and  in  the  United  States ;  but  the  question  was,  whether 
from  a  desire  to  realise  a  doubtful  economy  on  the  first  cost*,  a 
serious  restriction  would  not  be  placed  upon  the  traffic  to  be  here- 
after developed  ?  Whether,  in  fact,  it  would  not  be  better  and 
cheaper,  in  the  end,  at  once  to  make — on  the  principal  arterial 
lines  at  least — the  same  wise  provision  for  future  development 
of  the  traffic  already  made  on  some  of  the  older  lines,  which, 
although  at  present  worked  as  single  lines,  had  the  viaducts  and 
bridges  constructed  for  a  double  line  ?  He  would  be  glad  to  know 
if  there  was  anything  in  the  circumstances  of  the  country  or 
of  the  people  to  warrant  the  assumption  that  the  same  law  of 
development  would  not  obtain  in  India  as  in  this  and  other 
countries.  It  did  not  require  to  have  spent  a  lifetime  in  India 
in  order  to  know  what  were  the  nature  and  circumstances  of  the 
existing  railways  in  India.  It  was  understood  that  they  were  not 
paying.  He  was  disposed  to  think  it  was  unreasonable  to  expect 
they  would  prove  immediately  remunerative, 
^he  results  he  had  been  able  to  arrive  at,  from  a  careful  exami- 
of  the  valuable  statistics  relating  to  the  Indian  railways 
by  Mr.  Juland  Danvers,  were,  he  considered,  highly  en- 
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oonraging,  and  already  showed  remarkable  indications  of  that 
progressive  development  to  which  he  had  just  referred.  Mr.  Price 
Williams  had  prepared  the  following  diagram  (Fig.  1)  and  the 
tabular  statement  (page  140)  from  those  sources : — 


Fio.  1. 
INDIAN  *R  AILWAYS. 


laaa       "cs         'M         '66         186         tr         ts         "w         "to         "n       : 

DlAQBAM  8HOWIMO  INCREASE  OF  TbAFFIO,  1862-1871.  | 


Average  annual  increase  of  traffic 23*00  per  cent. 

„  „  miles  of  line 13*65        ,* 

„  ,,  traffic  per  mile    ..     ..     8*23        „ 

• 

Without  entering  into  details,  he  might  mention  that,  in  a 
period  of  nine  years,  from  1862  to  1871,  the  mileage  of  rail- 
ways open  for  traffic  in  India  had  increased  from  1,584  to  4,778, 
or  on  the  average  a  little  more  than  13i^  per  cent,  per  annum;  the 
number  of  passengers  had  increased  from  7,161,650  to  17,982,892, 
or  on  the  average  12  per  cent,  per  annum ;  the  passenger  receipts 
from  £446,872  to  £1,870,142,  giving  similarly  an  average  of 
18 J  per  cent,  per  annum;  the  goods  receipts  from  £609,571 
to  £4,137,964,  or  an  average  of  26§  per  cent. ;  while  the  gross 
traffic  receipts  had  increased  from  £1,056,443  to  £6,008,106,  or 
an  average  during  that  period  of  23  per  cent,  per  annum.  After 
making  every  allowance  for  the  slight  falling  off  in  the  receipts 
which  had  occurred  in  the  last  two  years,  the  average  growth 
of  traffic  on  a  fixed  mileage  had  exceeded  8  per  cent,  per  annum 
during  those  nine  years.     This  rate  of  increase  £etr  exceeded 


140 


STATE  RAILWAYS  OF   IKDU. 


I 

o 


i 


r^  1-1 
1-1 

is 

H  S 


» 


I 


I 


1 

I 


.1 


I 


I 


Is. 


f^ 


i<3 


+  +  +  +  +  I  -h  +  I 


CO   »H 

+  I 


s 


«  p  -^ 


(N  lO  A  C4  CO 


9  s  ^ 

s 

CO 

2  § 

«s 

§ 

o 

ill 

l-H 

i 

i  s 

% 

i 

i 

^  ^  ©1 

CO 

^ 

•^  ^ 

lO 

€0 

w 

^     "  ^  S  S  2?  ' 


+  +  +  -h  + 


t^  1-1  ©? 

1-1  1-1 

+  +  I 


CO  CO 

+  I 


1-1  ©1  -^  00 


CO  A  O  QO  CO 
»0  OO  C^  O  »H 

CO  t^  a»  «  c* 


i-i  QO  to  OO 
CO  CI  rH  C4 

0>  CO  OO  CO 


S;  s  S; 

t>»  ©?  1-1 


n 


QO 

II 


i-l  CO  CO  CO  CO  ^  ^ 


i    :SSI&SSSSS^  ss    s    s 


& 


QO  O)  lO  l-H 


S  5J  S?  ^  is; 

-h-h+  I  +  +  +  +  + 


+  I 


I 

s 


C4  QO  o  cq 

So  s  s;  i 


I 


»fi     r-^      Oi 

t^  ^  ^ 

"*<  t^  ON 


COCO^^QOlOi-lC^t^O 


04  04 

+  +  + 


+  +  +  +  + 


S  g 


+  I 


g 


CO  QO  O  1-1 

gi-l  «-•  Oi 
«0  O)  lO 


gg 


•gi-i^»Hcooe4i-Hcoo> 

tfi-lOICOSOi-lt^OO.-M 
l^     05 


Ol    O    CO    lO    CO    t^    t^ 


S  SI  9  s  s  s  ^ 


++++++++ 


s; 

1-4 
QO 

00 

l-H 

SJ 

li 

1-H 

rH 

+ 

+   • 

+ 

S  5  g  s 

«     t^     ^     lO 


^^f-ToiOilC^COCOCO 


s 


QO     CO 


aft  1 

*?  s 

CO  H 


8 


I 


STATB  RAILWAYS   OF  INDIA. 


141 


that  which  had  obtained  on  the  railways  of  the  United  Kingdom, 
-where,  as  would  be  shown  by  the  following  diagram  (Fig.  2), 
and  the  tabular  statement  (page  142),  the  rate  of  increase  on  a 
fixed  mileage,  in  a  period  of  twenty-two  years,  had  not  exceeded 
2^  per  cent,  per  annum. 

Fio.  2. 
RAILWAYS  OF  THE  UNITED  KINGDOM. 
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Diagram  showing  Increase  of  Traffic,  1849-1871.  | 


Average  annualinoreaso  of  traflao      6*74  per  cent. 

„  „  mileaofline 4*39        „ 

„  „  traffic  per  mile      ..     ..     2*25        „ 
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Statement  showing  the  Inorease  per  Cent,  of  the  Gross  Receipts  and  Miles  of 
Line  of  the  Railways  of  the  United  Kingdom  from  1849  to  1871.  (Extracted 
from  the  Board  of  Trade  Returns.) 
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+     9*76 
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He  ventured  to  think  that  the  fact,  that  the  Indian  railway  traflBc 
was  actually  growing  at  a  rate  which  would  double  itself  in  every 
ten  years  was  most  significant,  and  that  it  had  a  most  important 
bearing  upon  the  question  now  under  discussion. 

Indeed,  it  was  impossible  not  to  see  that,  with  the  large  resources 
in  coal  and  other  products,  and  with  its  enormous  population  of 
nearly  200,000,000,  a  rapid  development  of  traffic  and  industrial 
energy  must  necessarily  follow  the  introduction  of  railways  in  the 


*  These  apparent  decreases  in  the  mileage  are  owing  to  certain  alterations  in 
the  methods  of  making  the  Returns  to  the  Board  of  TradcL— R.  P.  W. 
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large  and  populous  districts  in  India  at  present  wholly  deprived  of 
the  facilities  afforded  by  railway  communication. 

Looking  to  all  these  circumstances,  there  cotQd  be  no  doubt,  he 
contended,  that  these  narrow- gauge  lines  wotQd  be  incapable  of  meet- 
ing the  demands  that  would  be  made  upon  them  by  the  future 
development  of  the  traffic  of  the  country. 

After  what  had  been  so  forcibly  urged  against  the  break  of 
gauge  by  Mr.  Allport,  it  was  scarcely  necessary  for  Mr.  Price 
Williams  to  refer  to  it;  but  having  been  connected  for  the 
greater  part  of  his  life  with  the  particular  district  which  had 
suffered  so  much  from  the  effects  of  this  break  of  gauge,  he  ven- 
tured to  say  that  it  was  impossible  to  exaggerate  the  evils  attend- 
ing it,  and  that  to  estimate  the  money  value  of  the  cost,  or  loss, 
resulting  from  a  break  of  gauge  at  anything  like  the  figure  quoted 
by  the  Author  was  simply  absurd. 

Mr.  Price  Williams  might  mention  that  it  was  owing  to  this 
unfortunate  break  of  gauge  that  the  large  resources  in  good  house 
coal,  which  the  South  Wales  coal-field  possessed,  had  hitherto  been 
excluded  from  the  London  market.  The  South  Wales  coal-field,  as 
was  well  known,  was  nearly  twenty  miles  nearer  London  than  the 
Yorkshire  coal-field.  He  might  add,  that  since  the  Great  Western 
Railway  Company  had  completed  the  alteration  of  their  line,  from 
London  to  South  Wales,  to  the  standard  gauge,  a  great  impetus 
had  been  given  to  the  house  coal  trade  in  that  district,  and  there 
was  now  every  prospect  of  the  Welsh  coal  finding  its  way  into 
the  London  market. 

The  Author,  in  bringing  this  important  question  before  the 
Institution,  had  fairly  challenged  the  opinions  that  had  been 
expressed  upon  it.  As  a  Member  of  that  Institution  in  no  way 
connected  with  Indian  railways,  either  professionally  or  other- 
wise, Mr.  Price  Williams  had  ventured  to  express  his  firm 
conviction,  founded  upon  the  results  of  a  long  practical  expe- 
rience in  this  particular  part  of  the  subject,  that  so  far  as  the 
estimated  saving  in  the  permanent  way  was  concerned,  it  was 
entirely  fallacious.  General  Strachey  had  seen  fit  to  remind  them 
that  the  opinions  of  the  members  of  this  Institution  formed  but 
one  element  in  this  important  question :  what  the  other  element 
was,  it  was  unnecessary  for  him  to  inquire.  He  felt  assured, 
however,  that  the  weighty  arguments  that  had  been  urged  against 
the  adoption  of  these  narrow-gauge  lines  in  India  would  have 
their  full  weight  with  the  Government  of  India,  and  that  when 
they  had  the  Paper,  with  the  discussion  upon  it,  before  them, 
they  would  not  fail  to  recognise  the  force  of  Mr.  Hawkshaw's 
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suggestion — not  to  proceed  further  with  their  programme  of  con- 
structing these  10,000  miles  of  narrow-gauge  lines  until  they 
had  made  some  more  thorough  and  efficient  inquiry  as  to  the 
soundness  of  the  data  upon  which  those  large  estimated  savings 
rested. 

Mr.  A.  M.  Rendkl  read  the  following  remarks.  Although  he 
was  in  no  way  responsible  for  the  Pajper  which  formed  the  subject 
of  this  debate,  and,  indeed,  was  not  aware  that  it  was  in  contem- 
plation until  it  had  reached  the  Institution,  still,  as  entirely 
sympathising  with  its  Author,  and,  in  common  with  other  members, 
having  been  called  upon  to  make  observations  upon  the  policy 
it  supported,  he  did  not  hesitate  to  give  his  views. 

He  wished,  in  the  first  place,  to  set  the  Committee  of  1870,  of 
which  he  was  a  member,  right  with  the  Institution  in  regard  to 
the  charge  which  Mr.  Bidder  brought  against  it  of  being  '  packed. 
Mr.  Bidder  appeared  to  suppose  that  the  committee  was  ap- 
pointed by  the  Government  to  give  an  opinion  in  favour  of  a 
conclusion  which  the  Government  had  already  arrived  at,  and  that, 
for  that  purpose,  the  persons  placed  upon  it  were  selected  either 
from  those  who  were  known  to  hold  certain  opinions,  or  from  those 
upon  whose  docility  the  Government  could  rely.  Unless  this  was 
Mr.  Bidder's  supposition,  the  accusation  had  no  point,  and  if  it  were 
so,  then  he  declared  that  the  charge  was  groundless.  A  perusal  of 
the  reports  of  the  committee  would  have  shown  that  the  duty 
intrusted  to  it  was  not  to  consider  the  general  question  of  whether 
a  narrow  gauge  should  be  introduced  into  India.  The  Govern- 
ment had  long  made  up  their  minds  that  for  the  future  the  ruling 
gauge  should  not  exceed  3  ft.  6  in.,  and  the  members  of  the  Com- 
mittee were  so  informed  in  the  instructions,  and  all  that  they  were 
asked  to  do  was  to  consider  whether  a  still  smaller  gauge  might 
not  be  adopted.  Now  to  put  on  a  committee  appointed  for  such 
a  purpose  men  who  were  notoriously  of  opinion  that  the  gauge 
should  be  a  great  deal  more  than  3  ft.  6  in.  —  that  is  to  say, 
6  ft.  6  in.,  and  notliing  else — would  have  been  simply  absurd. 
Common  sense  dictated  the  necessity  of  appointing  the  members 
from  amongst  those  persons  who  might  be  expected  to  support  a 
narrow  gauge. 

But,  narrow  as  the  duties  were,  the  Committee  could  not  agree. 
Mr.  Fowler  insisted  on  a  3  ft.  6  in.  gauge  and  a  45-lbs.  rail ; 
the  rest  of  the  members— Colonel  Strachey,  Colonel  Dickens,  and 
Mr.  Rendel — urged  a  2  ft.  9  in.  gauge,  and  a  SG-lbs.  rail.  Now, 
out  of  this  difference  of  opinion  arose  that  little  trip  to  Norway 
to  which  Mr.  Bidder  had  alluded,   and   which  was  planned  by 


STATE  BAILWAYS  OF  INDIA  145 

Mr.  Fowler  in  the  hope  that  the  actual  sight  of  a  line  of  3  ft.  6  in. 
gauge  at  work  would  have  a  certain  effect  in  its  favour  on  the 
untutored  minds  of  his  colleagues.  Unfortunately,  the  inspection 
had  precisely  the  contrary  effect ;  for  they  came  away  more  strongly 
impressed  than  ever  in  favour  of  their  own  views. 

The  Norwegian  railways  of  3  ft.  6  in.  gauge  were,  no  doubt,  most 

excellent  of  their  kind — '  toys '  Mr.  Andrew  would  call  them 

but  there  was  no  doubt  that  their  capacity  for  traffio  was  in  excess 
of  the  traffic  ever  likely  to  come  upon  them. 

A  high  average  traffic  on  a  Norwegian  narrow-gauge  line  would 
be  represented  by  about  100  passengers  and  40  tons  of  goods  passing 
over  the  whole  of  each  line  daily ;  and  Mr.  Rendel  did  not  think 
there  was  much  probability  of  any  great  increase  on  this — at  all 
events  at  an  early  date.  The  speed  at  which  this  traffic  was  run 
was  14  miles  per  hour.  There  was,  therefore,  nothing  in  the 
amount  of  the  traffic  nor  in  the  speed  at  which  it  was  run,  nor  was 
there  anything  in  its  character,  to  require  a  gauge  as  large  as 
3  ft.  6  in.,  or  a  rail  as  heavy  as  36  lbs.  Why,  then,  did  Mr.  Pihl, 
on  determining  to  abandon  the  4  ft.  8^  in.  gauge,  take  his 
stand  at  3  ft.  6  in.  gauge  ?  Partly,  Mr.  Rendel  ventured  to  think 
— saying  it  with  the  highest  respect  for  him — because  he  was 
wanting  in  the  courage  of  his  opinions,  and  partly  because  he  put 
too  much  Mth  in  a  certain  firm  of  locomotive  builders  who  told 
him  they  could  not  build  a  satisfactory  engine  on  a  smaller  gauge. 

Old-established  locomotive  firms  were,  in  his  experience,  the 
most  conservative  people  on  the  face  of  the  earth,  and  for  his  own 
part,  he  made  a  point  of  never  accepting  their  advice,  merely 
because  it  was  their  advice,  in  any  matter  out  of  the  line  of  their 
ordinary  daily  practice.  The  heating  surface  of  the  largest  Nor- 
wegian engines  was  only  400  square  feet ;  and,  though  the  gradients 
were  bad,  the  ordinary  traffic  could  hardly  utilize  as  much.  He 
found  no  difficulty  in  placing  as  much  as  600  square  feet  of 
heating  surface  on  the  m^tre  gauge ;  he  could  put  nearly  as  much 
on  a  2  ft.  9  in.  gauge ;  and  he  was  satisfied  that  the  bulk  of  the 
railways  to  be  built  on  the  metre  gauge  in  India  would  not,  as 
a  rule,  utilize  as  much  as  300  square  feet  of  heating  surface. 

Each  section  of  the  Committee  made  its  report,  and  the  reports 
went  to  India  for  Lord  Mayo*s  consideration  ;  and  very  sorry  Mr. 
Rendel  was  when  he  heard  that  Lord  Mayo,  with  his  natural  con- 
servative dread  of  extremes,  had  levelled  the  2  ft.  9  in.  gauge  up 
to  3  ft  3  J  in.     That  was  to  1  m^tre. 

Mr.  Rendel  would  here  remark,  that  he  was  somewhat  surprised 
at  the  misunderstanding  which  had  been  exhibited  in  regard  to  the 
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reasons  for  adopting  the  m^tre.  The  simple  reason  for  doing  so 
was,  that  at  the  time  the  gauge  was  settled  it  was  the  intention  of 
the  Government  of  India  to  adopt  for  India  the  French  system  of 
weights  and  measures.  It  was  only  natural,  therefore,  it  being 
Lord  Mayo*s  intention  to  adopt  something  between  3  ft.  and 
8  ffc.  6  in.,  that  he  should  determine  to  take  the  metre ;  and  all 
the  drawings,  he  might  observe,  were  drawn  to  the  metrical 
scale. 

Now,  what  was  the  case  for  the  narrow-gauge  system  in  India? 
It  was  presumptuous  on  his  part  to  re-state  it  after  Lord  Lawrence  ; 
but  for  the  sake  of  repetition  he  would  do  so.  India  was  a 
country  containing  some  1,600,000  square  miles— about  30  times 
the  area  of  England.  It  was  a  populous  country,  but  it  was  an 
almost  purely  agricultural  country ;  and  being  at  once  populous  and 
agricultural,  it  was  a  poor  country.  England  had  about  1 1 ,000 
miles  of  railway,  besides  innumerable  well-built  roads,  and  long 
lengths  of  canal.  India  had  only  5,000  miles  of  railway ;  her  roads 
were  few  and  far  between,  of  a  kind  which  would  be  laughed  at 
in  England— dear  to  make,  dear  to  maintain,  dear  to  work,  and 
impassable  at  some  seasons — and  it  had  next  to  no  canals.  The 
commerce  of  the  country  was  confined,  in  fact,  to  the  neighbourhood 
of  great  rivers  where  water  carriage  was  obtainable,  and  if  the  bulk 
of  the  country  was  to  be  brought  within  the  pale  of  commerce — 
within,  he  might  say,  the  pale  of  European  civilization — it  could 
only  be  so  brought  by  railways.  But  the  country  being  so  vast  and 
so  poor,  the  lengths  to  be  traversed  being  so  great,  and  the  traffic — 
as  experience  showed — being  extremely  small  as  compared  with 
the  capacity  of  a  railway  for  traffic,  it  followed  that  the  railways 
must  be  as  cheap  as  possible,  and  might  be,  and  for  the  sake  of 
cheapness  should  be,  as  small  as  they  could  be  made.  Long  rail- 
ways, and  not  broad  railways,  were  what  were  wanted,  and  breadth 
was  dearly  purchased  at  the  expense  of  length.  Any  railway  what- 
ever would  give  the  country  all  the  necessities  and  all  the  comforts 
of  railway  locomotion ;  the  luxuries  and  refinements  of  a  more 
advanced  country  like  England  might  be  left  till  the  traffic  could  pay 
for  them.  In  the  meantime,  the  conditions  under  which  the  traffic 
of  the  country  was  conducted  were  such  that  the  want  of  such  re- 
finements would  never  be  felt.  That  was  the  view  which  guided 
the  report  which  Colonel  Strachey,  Colonel  Dickens,  and  Mr. 
Rendel  signed,  recommending  the  2  ft.  9  in.  gauge,  and  a  36-lbs.  rail. 
They  considered  that  to  adopt  the  larger  gauge  and  the  heavier 
rail  recommended  by  Mr.  Fowler  would  be  simply  to  throw  away 
money  without  any  corresponding  advantage.     If  a  second  gauge 
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was  to  be  introduced,  it  was  clear  that  it  should  be  the  smallest 
which  could  do  the  work. 

Now  what  was  alleged  against  their  view  ?  Why,  that  before 
all,  and  above  all,  there  must  be  unity  of  gauge;  that  there 
must,  under  no  circumstances,  be  any  departure  from  the  present 
5  ft.  6  in.  gauge,  and  that  the  5  ft.  6  in.  gauge  could  be  retained 
at  a  very  small  extra  cost  over  the  narrow  guage.  No  doubt 
those  who  had  increased  the  narrow  gauge  from  2  ft.  9  in.  to  the 
m^tre,  and  the  rail  from  36  lbs.  to  40  lbs.,  had  done  their  best  to 
help  this  view. 

The  proposition  made  by  some  members  of  the  Institution  was,  as 
he  understood  it,  to  maintain  the  5  ft.  6  in.  gauge,  but  to  reduce  its 
rail  to  somewhere  about  40  lbs.,  and  it  was  alleged  that  with  such 
a  rail,  at  all  events,  the  rolling-stock  could  be  used,  and  in 
emergencies,  with  care,  the  locomotive  stock  of  the  present  broad- 
gauge  lines  could  be  employed. 

As  to  the  mechanical  part  of  the  matter,  he  had  to  observe  that, 
when  the  London  and  North  Western  Railway  Company  were 
using  13-ton  engines,  they  were  also  using  65-lbs.  rails,  and  were 
laying  down  75-lbs.  rails,  and  that  a  9^ton  engine  on  the  Liver- 
pool and  Manchester  liue  threatened  the  existence  of  35-lbs.  rails 
until  it  was  supplied  with  3  pairs  of  wheels.  The  evidence  given 
before  the  Gauge  Commission  in  1846  would  corroborate  this 
statement. 

Again,  he  had  to  observe  that  a  42-lbs.  rail  on  a  broad-gauge  line 
in  India  was  no  new  thing.  It  was  tried  on  the  Oudh  and  Rohilkund, 
broke  down  under  the  wagons  of  the  East  Indian  railway,  and  was 
taken  up  and  replaced  by  a  60-lbs.  rail ;  he  knew  that  it  is  alleged 
that  the  failure  was  owing  to  conical  wheels  being  run  on  flat 
rails.  He  did  not  believe  this  was  the  cause  of  the  failure,  and 
he  did  not  believe  that  any  one  here  would  say  it  was  so. 

But,  assuming  that  a  40-lbs.  raU  could  be  used,  the  case  contended 
for  was  that  the  rolling-stock  of  the  broad-gauge  lines,  intended  to 
carry  and  which  would  soon  carry  10  tons  per  wagon,  was  far  too 
big  for  the  traffic  of  the  country  which  the  narrow-gauge  lines 
would  traverse ;  that  if  a  special  rolling-stock  was  built  for  the 
light  lines,  it  would  be  economical  for  neither  broad  gauge  nor 
narrow  gauge,  and  that  transhipment  would  be  resorted  to,  even 
if  break  of  gauge  was  not  admitted. 

But  Mr.  Rendel  said  much  more  than  this.  He  said  that  40-lb8. 
rails  were  not  obligatory.  If  the  weight  could  be  reduced  on  the 
6  ft.  6  in.  gauge,  it  could  also  be  reduced  on  the  narrower  gauge. 
The  40-lbs.  rail  was  the  maximum,  and  in  his  view  quite  unneces- 

L  2 
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earily  heavy.  He  hoped  to  carry  railways  into  such  out-of-the-way 
and  now  desolate  districts  that  ho  could  use  rails  of  something  like 
half  that  weight.  Indeed  30-lbs.  rails  had  already  been  supplied 
for  one  line,  and  if  iron  remained  at  anything  like  its  present  price, 
he  for  one  should  recommend  the  Government  to  do  so  generally 
very  soon,  for  he  was  satisfied  that  they  were  using  too  heavy  a 
rail.  There  was  a  narrow-gauge  line  now  at  work  in  India,  about 
150  miles  from  Calcutta,  which  had  only  a  32-lbs.  rail.  The  traffic 
on  this  line  was  as  heavy  as  that  of  many  lines  the  Government 
would  construct,  and  it  had  been  open  for,  he  thought,  nearly  ten 
years.  He  maintained,  therefore,  that,  even  supposing  the  40-lb8. 
rail  could  be  employed  on  the  broad  gauge,  it  would  fall  far  short 
of  the  economy  which  might  be  effected  by  means  of  the  narrow 
gauge. 

He  should  very  much  like  to  know  what  Mr.  Bidder  would  have 
said  if  the  Government  had  proposed  a  40-lbs.  rail  on  his  *  missing 
link.'  He  would  undertake  to  say  that,  with  his  usual  freedom  of 
speech,  he  wotQd  have  told  the  Government  their  officers  were  fools, 
and  knew  nothing  about  their  business.  And  how  did  Mr.  Bruce 
reconcile  his  proposal  with  his  actual  conduct  ?  That  gentleman 
was  the  Engineer  of  a  line  in  the  south,  of  India  which  had  no 
political  importance  whatever,  and  very  little  commercial  im- 
portance. Up  to  the  date  of  the  Government  decision  to  adopt 
for  the  extension  of  that  line  the  narrow  gauge,  he  was  supplying 
it  not  only  with  68-lb8.  rails,  but  with  the  most  expensive  form  of 
permanent  way  generally  he  could  devise — a  *  bowl  sleeper '  road. 
Now  he  came  and  told  the  Meeting  tha;t  a  40-lbs.  rail  on  a  small 
wooden  sleeper  would  have  done.  If  so,  why  did  he  not  propose 
it  before?  Of  course  Mr.  Bruce  was  too  shrewd  a  man  not  to 
see  his  own  inconsistency,  so  he  endeavoured  to  account  for  it,  and 
how  did  he  do  so?  Why,  he  said  that  economical  propositions  were 
not  favourably  received  by  the  Government,  in  support  of  which 
he  quoted  some  trumpery  case  about  the  level  of  certain  platforms. 

It  was  the  custom  whenever  anything  went  wrong  on  the 
Indian  railways  for  the  railway  officials  to  charge  it  on  the  Govern- 
ment. For  instance,  in  the  course  of  this  debate,  Mr.  Bidder  laid 
most  improperly,  Mr.  Bendel  maintained,  the  loss  consequent  on  the 
failure  of  his  Punj&b  bridges  on  the  Government.  Mr.  Bruce  did 
the  same  thing  twice  in  connection  with  the  Great  Southern  of 
India.  Now,  Mr.  Rendel  contended,  that  he  had  as  much  or  more 
experience  of  Indian  railways  as  any  Engineer  here,  and  ho  said 
that  charges  of  this  kind  were  to  be  ranked  with  the  attacks 
sometimes  made  in  this  country  on  officers  of  the  Board  of  Trade, 
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which  he  should  think  had  now  heen  heard  of  for  the  last  time. 
In  his  experience  he  maintained  that  the  fault  of  the  Government 
officers  in  the  main  was  at  the  first  a  too  ready  acceptance  of  the 
views  of  the  Company's  officers,  followed  possibly  in  some  cases 
after  the  failures  of  the  Company's  officers  by  what  was  a  too  ready 
distrust  of  them,  and  that  if  ever  the  history  of  the  relations  of 
the  Government  to  the  Companies  came  to  be  written,  the  officers 
of  the  Government  need  not  fear  comparison  with  those  of  the 
Companies. 

He  would  now  proceed  to  make  some  remarks  upon  the  narrow- 
gauge  system  as  applied  to  the  Scinde  and  Peshawur  lines. 
He  would  not  go  into  estimates,  because  he  had  already  said  all 
he  had  to  say  in  the  report  to  which  his  name  was  attached,  and 
because  the  time  they  would  take  was  more  than  he  could  afford, 
except  as  a  matter  of  professional  duty ;  and  because,  as  he  also 
declined  to  consider  the  proposal  to  lay  a  40-lbs.  rail  on  the 
broad  gauge  anywhere,  but  specially  on  these  lines,  as  a  serious 
proposal,  there  was  no  necessity  from  his  point  of  view  for  him 
to  do  so.  If  the  military  question  was  to  decide  the  nature  of 
the  construction  of  these  lines,  it  was  folly  to  talk  of  retaining  all 
the  features  of  the  broad  gauge,  except  the  essential  features  of  the 
powerful  rail ;  and  no  one,  he  supposed,  was  prepared  to  maintain 
that  those  lines  oould  be  built  with  a  60-lbs.  rail  or  a  68-lbs. 
rail  as  cheaply  as  they  cotQd  be  built  with  a  narrow  gauge  and 
a  40-lbs.  rail. 

It  was  supposed,  he  believed,  that  he  was  one  of  those  who  had 
urged  the  adoption  of  the  narrow  gauge  on  the  Scinde  and  Peshawur 
lines.  He  had  given  no  grounds  for  this  opinion.  In  searching 
through  the  Keport  on  the  comparative  cost  of  these  lines  on  the 
broad  and  narrow  gauge,  signed  by  Colonel  Strachey,  Colonel 
Dickens,  and  Mr.  Kendel,  no  such  expression  of  opinion  on  the 
subject  would  be  found.  They  were  asked  to  give  estimates  for  each 
gauge,  they  were  not  asked  to  give  opinions  as  to  which  should 
be  adopted ;  and  accordingly  they  gave  estimates  and  did  not  give 
opinions;  and  Mr.  Fowler,  in  expressing  an  opinion,  went,  as 
Mr.  Rendel  told  him  at  the  time,  beyond  his  instructions. 

Now,  when  Mr.  Eendel  was  engaged  on  that  Report,  he  felt  per- 
fectly satisfied  that  for  all  commercial  purposes  any  gauge  would  be 
sufficient  for  the  Scinde  and  Peshawur  lines,  but  he  did  not  feel  satis- 
fied that  there  might  not  be  political  reasons  which  might  make  it 
desirable  to  construct  them  as  first-class,  heavy-railed,  broad-gauge 
lines.  If  he  had  any  doubt  on  the  subject  at  the  present  moment 
he  should,  as  a  matter  of  loyalty  to  his  employers,  hold  his  tongue 
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on  the  subject ;  but  ho  was  convinced  by  the  discussions  which 
had  lately  taken  place  that  the  political  question  was  not  one 
which  should  gOTem  the  construction  of  these  lines,  and  he  was 
satisfied  that  the  man  who  followed  Lord  Lawrence  in  this  matter 
followed  a  safe  and  sure  guide. 

YiThat  was  the  principle  of  these  particular  railways  as  now  laid 
out  ?  ]  t  was  this.  Mr.  Eendel  assumed  that  the  lines  &om  Eurrachce 
to  Kotree,  and  from  Mooltan  to  Lahore,  would  be  altered  to  the 
narrow  gauge.  There  would  then  be  a  great  trunk  line  resting 
on  what  was  said  to  be  a  first-class  harbour  in  the  Indian  Ocean, 
and  running  through  the  heart  of  the  country  to  Peshawur,  or 
further,  a  length  of  at  least  1,200  miles,  and  throwing  out  branches 
on  either  side  as  circumstances  might  warrant.  This  would  give 
a  length  of  line  ultimately  exceeding  the  length  of  all  the  Irish 
railways,  and  traversing  a  district  twice  or  thrice  the  area  of 
Ireland.  And  it  would  be  complete  in  itself.  The  natural  division 
of  the  traffic  of  Upper  India,  between  the  Indus  and  the  Gangetic 
valleys,  would  certainly  be  as  high  as  Lahore,  where  the  two 
gauges  would  meet,  because,  although  the  distance  from  Lahore 
to  Calcutta  would  be  greater  than  the  distance  from  Lahore  to 
Kurrachee,  yet,  owing  to  the  lower  rate  at  which  the  East  Indian 
railway  was  and  always  would  be  worked,  goods  would  be  carried 
at  least  as  cheaply — he  might  safely  say  much  more  cheaply—  from 
Lahore  to  Calcutta  as  from  Lahore  to  Kurrachee,  and  there  was 
no  reason  to  suppose  that  freights  from  Kurrachee  would  be  loss 
than  freights  from  Calcutta ;  indeed  there  was  every  reason  to 
suppose  they  would  be  higher. 

As  to  the  sufficiency  of  the  m^tre  gauge,  or  even  of  a  2  ft.  9  in. 
gauge  for  the  Indus  valley,  this  must  be  considered — the  Indus 
was  at  least  as  easily  navigable  as  the  Ganges.  The  East  Indian 
railway,  in  order  to  compete  with  the  Ganges,  had  reduced  its 
rates  for  grain  and  seeds,  which  formed  some  60  per  cent,  of 
its  goods  traffic,  to  little  more  than  |ths  of  a  penny  per  ton  i)er 
mile,  and  even  at  that  rate  the  river  seemed  to  beat  the  railway. 
The  river,  in  fact,  could  carry  goods  at  little  more  than  a  farthing 
l)er  ton  per  mile,  taking  the  distance  between  the  points  of 
transport  as  the  crow  flies.  How  was  the  Scinde  railway,  which 
expended  five  times  as  much  in  mere  working  expenses,  to  compete 
with  the  Indus  ?  He  did  not  believe  that,  except  in  special  cases, 
the  Indus  Valley  railway  would  ever  carry  any  important  per- 
centage of  the  produce  of  the  Indus  valley.  Jt  would  go,  as  it  did 
now,  by  boat,  and  all  that  the  railway  would  get  would  be  a  little 
cotton  downwards,  a  few  bales  of  piece  goods,  a  little  copper  and 
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a  few  *  notioBB '  upwards ;  and  unless  it  reduc^  its  present  rates, 
he  doubted  if  it  would  do  as  much  as  that. 

The  only  part  of  these  lines  which  would  have  any  material 
traffic  on  them  would  be  the  piece  on  the  Peshawur  line  between 
the  salt-mines  and  Lahore,  a  distance  of  about  100  miles.  AboTO 
Peshawur,  a  few  stores,  reliefs  of  troops,  a  few  camel-loads  of 
dried  grapes,  and  the  few  bales  of  European  goods  which  pene- 
trated through  A%hanistan,  would  comprise  the  whole.  So  little 
was  it  expected  to  be,  that  it  was  in  contemplation  to  design  some 
tfort  of  a  combined  locomotive  carriage  and  wagon  to  run,  as 
occasion  might  require,  between  the  Jhelum  and  Peshawur. 

His  remarks  were  drawing  out  to  such  a  length  that  he  should 
be  glad  to  leave  the  subject  here,  but  as  the  estimates  to  which 
his  name  was  attached  had  been  attacked  on  the  three  following 
minor  points,  he  must  defend  them. 

First — ^he  was  told  by  Mr.  Harrison  that  no  allowance  was  made 
for  the  maintenance  of  the  third  rail  which  it  was  proposed  should 
be  laid  between  Eurrachee  and  Eotree,  and  between  Mooltan  and 
Lahore.  Now,  the  fact  was,  that  it  had  never  been  proposed  that 
the  third  rail  should  be  laid.  He,  for  one,  never  supposed  so  foolish 
a  thing  would  be  done.  He  did  not  know  whether  the  company 
could  compel  the  Government  to  do  so,  but  he  hoped  it  would  not 
be  so  unwise.  The  right  thing  to  do  would  be,  of  course,  to  alter 
the  gauge  at  once.  All  that  the  Conmiission  did  was  to  make  a 
supposition  to  meet,  in  what  they  thought  its  worst  form,  a  certain 
case  put  to  them,  and  he  maintained  that  they  went  quite  far 
enough  in  providing  a  sum  sufficient  to  lay  a  third  rail  without 
taking  into  account  the  cost  of  maintaining  it.  At  any  rate,  he 
contended  that  the  er¥or  was  unimportant,  because  the  third  rail 
should  never  be  laid. 

Second — Mr.  Bidder  complained  that  they  had  not  provided  for 
the  cost  of  absorbing  the  Scinde  rolling-stock  into  some  other  broad- 
gauge  system.  He  said  that  it  would  have  to  be  taken  up  the 
river  in  boats,  at  a  cost  of  £50  per  wagon,  and  then  be  disposed  of 
at  a  heavy  loss.  As  to  transporting  it,  Mr.  Eendel  should  have 
thought  there  would  have  been  no  difficulty  in  taking  it  up 
country  on  the  narrow-gauge  line,  either  on  narrow-gauge  platform 
wagons,  taking  off  the  wheels,  or  by  placing  it  on  temporary 
narrow-gauge  wheels  and  axles.  As  to  loss  in  absorption  by  other 
lines,  that,  at  the  worst,  was  a  mere  matter  of  account.  So  far 
us  the  Government  was  concerned,  it  would  be  money  out  of  one 
pocket  and  into  the  other,  and  therefore  there  was  no  need  to 
make  any  provision  for  it  in  the  estimate. 
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Third-^Tlie  Commission  was  twittei — not  by  Mr.  Bidder,  who, 
Mr.  Rendel  strongly  suspected,  knew  better,  bnt — by  Mr.  Lee 
Smith  and  by  Mr.  Andrew,  with  not  having  provided  for  the  laying 
a  third  rail  on  the  whole  of  the  sidings  belonging  to  the  Scinde 
railway. 

What  was  the  case  ?  Why,  the  Scinde  railway,  which  was  only 
106  miles  long,  and  had  a  goods  traffic  equal,  on  the  average,  to 
about  30  loaded  wagons  per  diem,  had  no  less  than  60  miles  of 
sidings.  The  East  Indian,  with  four  times  the  traffic,  had  only  one- 
third  this  proportion  of  sidings,  and  had  certainly  more  than  ft 
wanted.  The  fiswt  was,  they  did  not  know,  until  Mr.  Lee  Smith  had 
told  them,  that  the  Scinde  had  all  this  siding.  Had  they  known  it, 
instead  of  providing  for  a  third  rail  upon  it,  they  should  have 
recommended  that  some  fifty  miles  of  it  should  bo  taken  up  and  bo 
turned  into  a  hundred  miles  of  third  rail,  and  have  reduced  their 
estimate  accordingly.  Who  was  responsible  for  these  sidings? 
The  Government,  he  supposed,  as  usuaL  These  sidings  represented 
a  sum  of  at  least  £300,000 ;  which  was  just  as  much  wasted  as  if 
the  money  were  thrown  into  the  sea.  No  wonder  the  Scinde 
railway — a  single  line,  without  a  work  of  anj'  impoi'tance  from 
one  end  to  the  other — had  cost  £18,000  per  mile.  Those  useless 
sidings  represented  £3000  per  mile  at  least. 

One  word  more,  as  to  the  policy  of  the  Government  in  laying 
the  Peshawur  line  alongside  the  road.  Mr.  Lee  Smith  said  this 
was  a  mistake.  But  what  were  the  fiswjts  ?  The  Peshawur  road  was 
crossed  by  tHree  great  rivers,  having  a  united  waterway  of  nearly 
three  and  a  half  miles,  and  these  rivers  were  at  present  unbridged. 
Now  the  bridging  of  such  rivers  was,  of  course,  a  matter  of  very 
great  exx)ense,  aggravated  in  this  case  by  the  difficulty  of  fixing 
their  course,  and  the  consequent  large  expenditure  required  for 
their  abutments. 

The  Government  wanted  to  bridge  these  rivers  fot  the  road ;  it 
wanted  to  bridge  them  for  the  rail ;  and,  as  a  matter  of  economy, 
it  wanted  to  kill  both  birds  with  one  stone.  To  do  this,  the  rail 
must  be  brought  to  the  road.  The  same  bridges  could  then  be 
made  to  answer  both  purposes,  and  this  was  l)eing  done.  That 
alone  was  a  sufficient  justification  for  the  policy  of  the  Government. 
It  might  be,  for  aught  ho  knew,  that  the  salt  traffic  might  bo 
better  provided  for  on  Mr.  Leo  Smith's  plan ;  but,  after  all,  the  salt 
traffic  would  be  no  worse  off  than  it  was  now.  It  was  not  of  such 
importance  as  to  deserve  that  a  large  scheme  should  be  altered  to 
suit  it.  So  far  as  the  river  was  concerned,  and  in  all  other  respects, 
it  would  be  much  better  provided  for. 
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Ho  woTild  now  proceod  to  make  some  remarks  upon  Indian 
traffic,  and  the  effective  capacity  of  Indian  railways  for  traffic, 
with  a  view  to  showing  that  the  narrow  gauge  would  be  equal  to 
all  probable  demands  upon  it.  All  those  who  were  acquainted 
with  the  expectations  formed  of  Indian  traffic  when  Indian  rail- 
ways were  first  projected  must  feel  that  those  expectations  had 
not  been  realised.  Mr.  Rendel  remembered  the  time  when  it 
used  to  bo  said  that  the  Ectst  Indian  railway  would  require 
near  Calcutta  four  lines  of  railway.  It  was  now  doubled  to 
the  extent  of  about  one-third  its  length,  and  was  doubled  to  a 
greater  extent  than  was  necessary.  The  London  and  North 
Western  railway  carried  last  half-year  20,661,096  passengers 
and  11,509,939  tons  of  goods,  llie  East  Indian  railway,  a  line 
of  very  nearly  the  same  length,  carried  in  the  first  half  of  1872, 
its  best  half-year,  only  3,061,567  passengers  and  720,280  tons  of 
goods — barely  15  per  cent,  of  the  passengers  and  6 J  per  cent,  of 
the  goods  carried  by  the  London  and  North  Western ;  and  the  East 
Indian  had  at  least  twice  the  goods  traffic  of  any  other  Indian 
line,  and  twice  the  passenger  traffic  of  most  of  them,  in  proportion 
to  its  mileage.  If  it  were  not  for  the  £Etct  that  Indian  passen- 
gers and  goods  were  carried  enormous  distances  as  compared 
with  traffic  on  English  lines,  no  one  of  them  would  pay  its 
working  expenses.  How  came  it  that  in  a  country  so  populous 
and  so  fruitful  the  traffic  was  so  small  ? 

It  could  not  be  said  that  the  rates  were  in  fault,  certainly  not 
on  any  of  the  lines  in  regard  to  passengers,  for  the  native  passen- 
gers, who  formed  about  98  per  cent,  of  the  whole,  were  carried  at 
less  than  ^d,  per  mile;  nor  on  the  East  Indian,  and  some  of 
the  other  lines,  could  it  be  said  in  regard  to  goods.  The  average 
rate  on  the  East  Indian,  for  the  last  half-year  of  which  the 
accounts  were  rendered,  was  barely  1-^.  per  ton  per  mile,  and  at 
present  it  must  be  barely  1  d,  per  ton  per  mile.  On  the  London 
and  North  Western  he  was  told,  on  good  authority,  that  the 
average  for  goods  would  be  rather  above  than  under  Id.  per  ton 
per  mile,  while  the  average  for  passengers  must  be  considerably 
over  Id.  per  ton  per  mile. 

Nor  could  it  be  said  it  was  competition ;  they  lost  something, 
no  doubt,  by  the  river  competition,  but  the  river  was  no  such  com- 
petitor to  the  railway  as  the  Midland  and  the  Great  Northern 
lines  were  to  the  London  and  North  Western  railway. 

The  truth  was  that  people  were  too  apt  to  think  that  because  a 
country  was  populous,  therefore  it  must  afford  a  largo  railway 
traffic.     Numbers  alone  were  insufficient.     A  people  must  be  rioh 
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as  well  as  nnmerons  to  give  large  employment  to  a  railwa}', 
and  a  small  rioh  population  would  give  a  larger  traffic  than  a 
poor  large  one.  The  people  of  India  were,  it  was  true,  very  nu- 
merous, but  they  were  very  poor.  Being  very  poor,  they  could 
not  afford  to  travel  much,  consequently  the  passenger  traffic  was 
small;  being  very  poor,  they  could  not  use  imported  goods  in 
quantity,  therefore  there  was  little  for  a  railway  to  bring ;  being 
numerous,  they  ate  up  the  bulk  of  the  produce  of  the  soil,  there- 
fore there  was  little  for  a  railway  to  take  away.  That,  combined 
with  the  absence  of  minerals  in  any  largo  quantities,  was  why 
Indian  traffics  were  so  smalL 

But  if  the  traffic  offering  itself  for  transport  was  vastly  less  in 
India  than  in  England,  the  effective  capacity  of  an  Indian  railway 
was  vastly  larger  than  the  effective  capacity  of  the  same  railway 
would  be  in  England.  He  laid  stress  on  the  word  "  effective."  An 
East  Indian  passenger  train  carried  as  many  passengers  in  one  train 
as  the  London  and  North  Western  did  in  about  four  and  a  half 
trains,  and  as  much  goods  in  one  train  as  the  London  and  North 
Western  did  in  about  one  train  and  a  half.  He  assumed  here  that 
the  average  rates  charged  on  the  London  and  North  Western  were 
as  before  given.  K  he  took  the  Bombay  and  Baroda  line,  he 
found  a  still  better  result  as  regarded  passengers — a  Bombay  and 
Baroda  train  carrying  as  many  passengers  in  one  train  as  the 
London  and  North  Western  did  in  six  trains.  Using  round 
numbers,  of  course.  And  there  was  no  doubt  that  if  the  Indian 
lines  were  worked  as  they  ought  to  be,  an  Indian  train  would 
carry  at  least  seven  times  as  many  passengers,  and  nearly  twice 
as  heavy  a  load  of  goods,  as  an  English  train. 

The  difference  was  of  course  due  to  the  absence  of  the  first  and 
second  class  passengers  in  any  numbers,  and  also  to  the  absence  of 
competition  and  of  the  pressure  under  which  English  traffic  gene- 
rally was  conducted — evils  probably  irremediable  in  England,  but 
which  were  never  likely  to  arise  in  India.  He  had  been  speak- 
ing, of  course,  of  the  Indian  broad  gauge.  Taking  the  effective 
capacity  of  a  narrow-gauge  train  with  the  ordinary  narrow- 
gauge  engines  at  half  that  of  the  broad — the  number  of  trains 
^at  might  be  run  being,  of  course,  the  same  on  the  one  as  on 
the  other— he  was  justified  in  saying  that  the  effective  capacity 
of  a  m^tre  gauge  in  India  would  be  considerably  greater  than 
that  of  a  4  ft.  8]^  in.  gauge  in  England,  and  that  therefore 
it  might  be  safely  assumed  to  be  largely  in  excess  of  any 
demands  which  could  be  brought  upon  it.  No  one,  ho  supposed, 
would  dispute  that  a  suitable  rolling-stock  might  be  devised  for 
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the  metre  gauge.  If  any  one  did  so,  Mr.  Rendel  advised  liim 
to  run  down  to  Lancaster,  to  see  the  specimens  at  present  waiting 
there  for  shipment,  llie  only  vehicle  about  which  Mr.  Kendel  had 
heard  a  question  was  the  horse-box.  Now  the  horse-box  on  the 
East  Indian  railway  carried  6  horses,  3  abreast,  on  a  carriage 
20  ft.  long  and  having  a  wheel  base  of  11  ft.  The  horses  were 
placed  with  their  heads  pointing  inwards  towards  a  central  trans 
verse  passage  in  which  the  groom  was  placed.  He  was  told  they 
traveled  all  the  better  for  seeing  each  other.  A  similar  arrange- 
ment could  be  made  on  the  narrow  gauge  for  3  horses,  with  a 
compartment  for  grooms  on  a  length  of  18  ft.  and  a  breadth  of 
6  ft.  6  in.  In  the  cattle  van  there  could  be  carried  6  of  the 
small  horses  of  the  country  on  a  length  of  18  fL  Camels  and 
elephants  did  not  travel  on  the  broad  gauge,  and  therefore  need 
not  be  considered  for  the  narrow. 

Lastly,  as  to  break  of  gauge.  AVhat  case  has  been  made  against 
it  ?  For  a  long  time  they  were  told  to  ask  Mr.  Grierson.  At  last, 
Mr.  Allport  got  up,  and  said  that  he  found  it  very  inconvenient  at 
Gloucester,  and  that  he  charged  the  public  twenty  miles  for  it.  At 
least,  so  Mr.  Rendel  had  understood  him.  Ho  should  think,  at  that 
rate,  the  more  breaks  there  were,  the  better  Mr,  Allport  would  be 
pleased.  Then  Captain  Galton  stated  that  a  friend  of  his  told  him, 
that  break  of  gauge  damaged  salt  to  the  extent  of  U,  per  ton,  which  he 
said,  taking  the  relative  value  of  salt  in  England  and  in  India,  made 
the  loss  in  India  nearly  7«.  per  ton.  Did  Captain  Galton  believe 
this  himself;  or  if  ho  did  so,  did  anybody  else?  What  were  the 
facts  ?  The  salt  which  Captain  Galton  referred  to  was  rock  salt, 
quarried  in  a  certain  district  about  120  miles  above  Lahore.  This 
salt  came  out,  as  Mr.  Rendel  was  informed,  in  blocks,  which  were 
placed  in  bags.  The  bags  were  either  placed  in  carts  or  on  the 
backs  of  camels,  and  so  wore  slowly  brought  down  to  Lahore. 
Now  that  part  which  went  by  camels  had  a  break  of  gauge  night 
and  morning,  so  that,  according  to  Capttiin  Galton,  it  underwent  a 
deterioration  to  the  amount  of,  say  1«.  per  mile,  or,  for  the  whole 
journey  to  Lahore,  120*.  per  ton.  The  value  of  the  salt  at  Lahore 
was,  he  believed,  just  about  25«.  per  ton  more  than  at  the  salt-mines, 
that  being  the  cost  of  transporting  it  1 20  miles  in  the  manner  he 
had  stated.  There  was,  of  course,  little  or  no  deterioration  at  all, 
even  with  cart  and  camel  transport,  much  less  would  there  be  any 
with  railway  transport,  even  with  a  break  of  gauge ;  and  generally 
all  the  classes  of  goods  found  on  Indian  railways  were  such  as  did 
not  suffer  by  transhipment.  If  they  did,  they  would  never  reach 
their  destination  in  a  saleable  condition  at  all,  for  the  tranship- 
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ments  which  Indian  produce,  or  articles  imported  into  India,  under- 
went between  the  place  of  production  and  the  place  of  consumption 
were  numberless.  There  was  no  resemblance  whatever  between 
English  traffic  and  Indian  traffic,  and  unity  of  gauge  was  a  refine- 
ment necessary  enough  in  England,  no  doubt,  but  totally  unim- 
portant to  India.  The  only  evil  of  break  of  gauge  in  India  would 
be  the  expense  of  transhipment.  Retardation  was  a  matter  of  little 
moment,  and  indeed  would  be  rarely  increased  under  the  leisurely 
system  in  which  Indian  traffic  was  conducted. 

As  to  the  cost  of  transhipment,  an  exact  estimate  could  be  arrived 
at.  The  East  Indian  Railway  Company  contracted  for  the  transfer 
of  goods  between  carts  and  the  railway  wagons  at  its  different 
stations  at  6  rupees  per  1,000  maunds,  which  was  equal  to  about 
8j^.  per  ton.  There  was  no  reason  why  transhipment  fix)m  railway 
wagon  to  railway  wagon  should  cost  as  much.  Nay,  they  know 
that  in  the  one  instance,  where  the  railway  actually  had  in 
pi-actice  the  break  of  gauge  at  the  junction  of  the  Nulhattie 
narrow-gauge  line  with  the  main  line,  the  contract  price  ijir 
transhipment  was  1  pie  per  maund,  or  just  3d,  per  ton.  Now 
on  the  London  and  North  Western  railway  the  average  sum  paid 
by  a  tun  of  goods  for  transport  was  about  4«.  a  ton;  3d.  on 
that  amount  would,  of  course,  be  a  material  item,  and  therefore 
break  of  gauge  at  that  rate,  as  a  mere  question  of  money,  would 
be  serious  in  England.  But  the  average  sum  paid  per  ton  on  the 
East  Indian  line,  owing  to  the  long  distances  traveled  by  goods 
on  that  line,  was  as  much  as  28«.  per  ton.  On  the  Great  Indian 
Peninsula  railway  it  was  as  much  as  43«.  per  ton,  and  Sd.  on  289. 
or  43«.  was  a  trifle ;  and  there  was  no  doubt  that  the  great  bulk 
of  the  goods  subjecteito  break  of  gauge  would  be  goods  going  long 
distances,  and  paying,  probably,  from  £2  per  ton  to  £6  per  ton  for 
freight.  A  very  large  {)roportion  of  the  goods  carried  on  an 
English  line,  referring  to  the  mineral  traffic,  was  worth  not  more, 
before  freight  was  added  to  it,  than  £I  per  ton,  even  at  the 
present  time.  Few  things  went  into  an  Indian  wagon  worth  Ijess 
than  £5  per  ton.  The  cost  therefore  of  transhipment  wo^ld 
afifect  their  value  to  a  very  small  degree.  Then  as  to  the  quf  en- 
tities transhipped.  Taking,  first,  the  Nulhattio  line.  The  averjjige 
daily  goods  traffic  on  that  line  amounted  to  about  25  tons ;  i  lay 
that  the  whole  was  transhipped,  what  did  it  amount  to?  AUd 
many  lines  would,  he  expected,  be  made  by  the  Government  wliAre 
no  larger  a  traffic  than  that  on  the  Nulhattie  lino  could  be  anlvi- 
cipated ;  for,  small  as  its  traffic  was,  it  appeared  to  pay  6  per  celjtk. 
on  its  actual  cost.     Or,  taking  the  present  Great  Southern  of  InciPi 
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railway.  The  average  goods  traffic  on  that  line  was  less  than 
100  tons,  say  12  wagon-loads  per  day;  and  supposing  the  whole 
of  that  to  be  transhipped,  where  was  the  difficulty?  After  all, 
the  question  only  came  to  this — that  goods  that  would  reach 
several  stations  by  road  would  be  concentrated  by  rail  on  one 
station.  Why  should  every  one  be  so  anxious  for  feeder  roads, 
and  be  so  afraid  of  feeder  railways,  simply  because  they  would 
be  on  a  different  gauge  to  the  main  line  ?  So  far  as  tranship- 
ment was  concerned,  both  were  under  identical  circumstances. 
Mr.  Bendel  had  always  thought  this  fear  of  a  break  of  gauge 
in  India  a  mere  bugbear,  and  when,  some  years  ago,  the  question 
was  raised,  how  the  transfer  of  traffic  between  the  Groat  Indian 
Peninsula  railway  and  the  East  Indian  at  Jubbulpore  should  be 
managed,  and  the  officers  of  the  East  Indian  line  were,  for  the 
most  part,  in  favour  of  the  transhipment  of  goods  as  opposed  to  an 
interchange  of  stock,  he  strongly  supported  them,  although  he 
admitted  that  this  junction  was  the  one  place  in  India  where  the 
evils  of  transhipment  of  goods  might  at  some  time  be  greater  than 
the  evils  of  an  interchange  of  stock.  But  certainly,  at  the  present 
moment,  they  were  not  so. 

As  to  the  political  question,  Mr,  Rendel  contended  that  it  was 
the  business  of  the  Indian  Grovemment  to  decide  matters  of  that 
sort  in  the  interest  of  India,  not  in  the  interest  of  England.  If 
England  chose  to  consider  Indian  questions  of  this  sort  here, 
or  to  make  them  '  Imperial '  as  it  was  called,  let  the  empire  find 
the  money,  not  wring  it  out  of  the  Indian  peasant. 

But  the  financial  and  political  part  of  the  question  was  no  business 
of  his,  else  he  might  ask  Mr.  Andrew  if  he  did  not  know  that  the 
great  difficulty  of  Indian  finance  was  how  to  raise  a  far  less  sum 
than  this  £1,600,000,  which  the  Government  was  annually  losing 
on  Indian  railways,  and  of  which  he  seemed  to  think  so  little. 

Here  Mr.  Rendel  would  conclude,  did  he  not  think  it  necessary 
to  correct  a  misapprehension  in  regard  to  the  prospects  of  Indian 
railways,  to  which  the  diagram,  which  Mr,  Trice  WiUiams  had 
given  (Fig.  1,  page  139),  might  give  rise.  That  diagram  showed  the 
rate  at  which  Indian  railways  and  Indian  traffic  had  progressed 
between  1861  and  1871,  and  Mr.  Price  Williams  had  drawn  across 
it  what  he  considered  to  be  its  curve  of  increment ;  the  object  being 
to  prove  that  this  loss  of  £1,600,000  a  year  would  rapidly  disappear. 
In  the  early  part  of  the  decade  selected  by  Mr.  Price  Williams, 
railways  had  not  penetrated  into  the  country  sufficiently  deep  to 
induce  the  goods  traffic,  coming  down  in  carts  from  the  interior, 
to  finish  their  journey  by  rail.    But  as  the  decade  went  on,  and 
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railways  stretched  well  into  the  conntry,  it  paid  the  people  to  use 
them.  The  traffic  consequently  took  a  somewhat  sudden  leap.  But 
since  that  leap  was  made,  the  increase  had  been  very  moderate. 
Indeed,  the  traffic  of  1871  was  less  than  the  traffic  of  1870,  the 
falling  off  on  the  East  Indian  railway  alone  being  over  £300,000. 
The  traffic  of  1872  would  show,  he  hoped,  a  trifling  improvement; 
but  that,  he  heard,  was  doubtful,  and  1873  had  opened  with  a  heavy 
fall.  Mr.  Rendel  feared  the  hopes  of  Indian  railways  lay  rather  in 
thrift  than  in  increase  of  traffic.  They  did  far  too  much  work  for  the 
traffic  they  obtained ;  and  they  paid  far  too  much  for  it ;  and  his 
conviction  was,  that  they  were  wasting  between  them  half  a  million 
a  year  at  least.  Until  they  could  knock  this  half  million  off  their 
expenses,  they  could  not  afford  to  try  what  he  believed  to  be  their 
only  hope  as  regarded  revenue — a  general  reduction  of  rates. 

Colonel  YoLLAND,  through  the  Secretary,  and  by  permission  of 
the  President,  said  he  thought  there  were  grave  doubts  whether 
it  was  wise  to  have  originally  selected  a  6  ft.  0  in.  gauge  for  the 
railways  in  India.  When  that  gauge  was  chosen  there  had  been 
sufficient  evidence  of  the  capability  of  the  4  ft.  8^  in.  gauge  to  prove, 
in  his  opinion,  that  it  would  be  ample  for  the  main  trunk  lines  in 
India ;  and  after  6,000  miles  or  6,000  miles  had  been  constructed 
on  the  5  ft.  6  in.  gauge,  there  should  have  been  much  more  potent 
reasons,  than  any  that  he  had  as  yet  heard  adduced,  to  justify  the 
abrupt  substitution  of  the  3  ft.  6  in.  gauge,  or  of  the  metre  gauge. 

As  compared  with  the  4  ft.  8^  in.  gauge,  he  believed  the  dif- 
ference in  the  cost  of  construction  on  that  gauge  and  on  the  metre 
gauge  had  been  greatly  exaggerated.  If  the  traffic  was  to  be  con- 
ducted at  a  moderate  speed— say  not  exceeding  25  miles  per  hour — 
he  believed  that  very  sharp  curves  might  be  introduced,  and  safely 
worked  on  the  4  ft.  8J  in.  gauge,  with  rolling-stock  specially 
constructed  for  passing  round  such  curves  ;  and  the  same  argument 
held  good  for  the  5  ft.  6  in.  gauge,  although  not  quite  to  the  same 
extent. 

K,  however,  the  main  trunk  lines  had  been  constructed  on  the 
3  ft.  6  in.  gauge,  or  the  metre  gauge,  to  the  extent  of  5,000  miles  or 
6,000  miles,  and  if  it  had  been  found  out  that  a  2  ft.  gauge  would 
suffice  for  the  wants  of  the  country,  and  that  a  saving  of  a  few 
millions  would  result  from  the  change,  he  would  still  caution  the 
authorities  not  to  make  that  change  as  regarded  the  main  trunk 
lines,  as,  although  the  money  might  be  saved,  it  was  quite  possible 
that  the  country  would  be  lost  either  to  the  enemy  or  to  a  dis- 
affected population.  A  handfal  of  Englishmen  had  already  had  to 
bear  the  brunt  of  great  odds  in  India ;  and  it  was  possible  that  a 
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state  of  affairs  might  ocxjur  again,  when  facility  of  transport  from 
one  end  of  the  British  possessions  in  India  to  the  other,  might  be 
of  the  very  highest  importance. 

He  did  not  say  that  the  narrow  gauge  might  not  be  of  great 
utility,  in  certain  districts  in  India ;  but  the  break  of  gauge  should 
not  occur  on  main  trunk  lines ;  and,  as  a  rule,  he  should  prefer  to 
see  light  rails  made  use  of  on  the  same  gauge,  rather  than  that  the 
additional  communication  should  be  obtained  by  the  introduction 
of  another  gauge.  Ho  believed  that  a  great  mistake  was  made  in 
England  on  the  part  of  the  Government.  When  the  report  of  the 
Gauge  Commissioners  was  received,  which  recommended  the  broad 
gauge  being  confined  to  certain  districts,  the  Government  should 
have  said : — "  No  ;  let  no  more  extensions  of  the  broad  gauge  take 
place — let  us  take  the  necessary  measures  for  at  once  getting  rid  of 
it."  He  thought  that  would  have  been  wise  policy.  In  the  same 
manner,  he  now  hoped  the  Indian  Government  would  be  induced 
to  retrace  their  steps,  and  to  revert  to  the  construction  of  the  trunk 
lines  on  the  same  gauge  on  which  so  many  miles  had  already  been 
constructed. 

Mr.  A.  S.  Ormsby,  through  the  Secretary,  and  by  permission 
of  the  President,  stated  he  considered  that  notwithstanding  the 
Indian  Government  had  obviously  committed  itself  to  an  erroneous 
solution  of  the  important  question  contained  in  the  Paper,  he  hoped 
it  would  yet  reconsider  its  decision.  He  was  in  favour  of  a  gradual 
and  permanent  alteration  of  the  Indian  gauge  to  one  of  3  ft.  6  in. 
It  was  now  very  generally  admitted  that  a  5  ft.  6  in.  gauge  was 
too  wide  for  India.  The  average  load  to  be  drawn,  as  stated  by 
Mr.  Eendel,  was  from  60  tons  to  70  tons  per  train ;  but,  taking  it 
at  even  the  maximum  of  120  tons  per  train,  he  submitted  there  was 
a  decided  loss  of  power  in  setting  a  45-ton  engine  and  heavy  rolling- 
stock  to  draw  even  the  maximum  load  demanded  by  Indian  rail- 
way traflSc.  If  the  annual  waste  of  income,  consequent  upon  the 
loss  of  power,  were  capitalised,  it  would  be  found  to  equal  in  a  very 
few  years  any  loss  that  might  be  occasioned  by  a  change  of  gauge ; 
while  ever  afterwards  there  would  be  a  large  annual  diminution  of 
working  expenses,  or  increase  of  income,  as  the  practical  result  of 
the  change.  He  would,  therefore,  say  to  the  Authorities : — "  You 
admit  you  have  committed  an  error  in  adopting  the  5  ft.  6  in. 
gauge ;  do  not,  then,  construct  another  mile  of  it ;  but  adopt  a 
3  ft.  6  in.  gauge,  and  gradually  use  up  your  present  rolling-stock, 
and  reduce  the  length  of  the  broad  gauge  annually.  In  that  way, 
you  will  bring  the  power  into  economical  relations  with  the  weight 
and  the  speed,  and  the  earnings  into  a  proper  proportion  to  the 
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interest  already  guaranteed."  He  had  been  employed  in  the  PnnjAb 
for  some  years,  and  had  traveled  from  Calcutta  to  Murree,  and 
from  there  to  Kurrachee,  so  that  his  views  were  the  result  of  Indian 
experienoe. 

Mr.  W.  P.  Andrew,  in  explanation,  and  by  permission  of  the 
Chairman,  said  that,  having  been  so  pointedly  alluded  to  by 
Mr.  Eendel,  it  was  a  matter  of  common  justice  that  he  should  be 
permitted  to  say  a  few  words.  He  had  never  previously  heard  so 
many  mistakes  and  so  many  errors  in  any  essay — for  it  had  not 
the  excuse  of  being  a  speech.  What  was  written  ought  to  be 
accurate.  Mr.  Bendel  had  asked  him  how  he  would  suggest 
that  the  Government  of  India  should  provide  £  1 ,600,000  for  the 
deficit  occurring  from  the  railways  now  in  operation.  He  would 
say  the  answer  was  very  easy  and  distinct.  Complete  the  Indus 
Valley  line ;  connect  the  Punjab  line  with  the  Scindo  railway ; 
and  let  the  Government  do,  what  they  ought  to  have  done  years 
before  railways  were  thought  of — ^make  roads.  How  could  rail- 
ways pay  in  a  vast  country,  however  fertile  it  might  be,  if  roads 
were  not  made  to  the  stations?  And  if  railways  in  India  did 
not  pay  as  large  dividends  as  those  who,  like  himself,  had  been 
connected  with  them  for  a  quarter  of  a  century,  anticipated,  it 
was  not  the  fault  of  those  who  constructed  the  lines  in  co-operation 
with  the  Government,  but  that  the  Government  had  not  performed, 
and  was  not  performing,  its  duty  to  India,  in  not  having  paid 
sufficient  attention  to  the  construction  of  common  roads.  As  to 
the  allusions  to  his  friend  Mr.  Bidder — ^who  he  regretted  was  not 
present  on  this  occasion  to  answer  those  strictures  as  to  the  bridges, 
which  he  could  do  so  much  better  than  Mr.  Andrew  could  do — 
he  would  only  say  he  was  quite  certain  that  Mr.  Bidder  never  sup- 
posed for  one  moment  that  the  Government  Engineers  were  to  give 
him  any  assistance  in  the  construction  of  railway  bridges.  It  was 
not  in  their  province  to  have  done  so.  Mr.  Andrew  would  like  to 
know  what  military  Engineers  in  India  knew  about  railway 
bridges  ?  Who  ever  for  a  moment  imagined  that  tliey  could  give 
advice  on  the  subject  ?  All  he  could  say  was,  speaking  to  the  best  of 
his  recollection,  on  two  occasions  the  Government  Engineers  altered 
the  sites  of  the  bridges  in  the  Punj&b,  to  the  great  detriment  and 
expense  of  the  Company ;  and  more  than  that,  as  had  been  alluded 
to  by  Mr.  Bidder,  the  Government  prevented  the  company  when 
giving  the  contract  to  Messrs.  Brasscy  and  Co.  from  arranging 
for  three  years'  maintenance,  after  construction.  The  result  was 
that,  in  the  first  year  after  the  opening  of  the  Delhi  lino,  some 
of  the  bridges  over  the  largo  rivers  failed,  and  the   Company  was 
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saddled  with  the  expense  instead  of  the  contractors.  As  to  the 
other  matters,  about  the  sidings  on  the  Scinde  line,  and  as  to  the 
8cinde  railway  competing  with  the  river  Indus,  he  had  never 
heard  anything  so  extraordinary.  The  Scinde  railway  was  never 
meant  to  compete  with  the  river  Indus.  The  object  of  it  was  to 
cut  off  the  traffic  of  the  delta  of  the  Indus  ;  and  he  believed,  ever 
since  the  Scinde  line  had  been  opened,  the  traffic  of  the  Indus  had 
been  stopped  upon  the  delta,  and  the  railway  had  carried  the  traffic 
from  the  top  of  the  delta  down  to  Kurrachee.  It  was  to  avoid 
the  delays,  the  dangers,  and  the  losses  of  the  navigation  of  the  delta. 
As  to  comparing  the  Indus  navigation  with  that  of  the  Ganges,  he 
was  surprised.  The  Ganges  navigation  was  greatly  superior  to 
that  of  the  Indus.  It  was  not  necessary  for  him  to  follow  further 
what  had  been  read  by  Mr.  Rendel.  He  considered  the  statements 
that  gentleman  had  made,  however  valuable  as  the  results  of  his 
personal  experience,  had  been  answered  in  anticipation;  but 
possibly  those  babes  in  the  profession,  Messrs.  Harrison,  Bidder, 
and  Hawkshaw,  would  have  been  instructed  had  they  been 
present.  AU  he  would  say  was,  the  break  of  gauge  in  the  Indus 
Valley  system  was  a  matter  of  imperial  importance.  He  thought 
the  opinion  was  unanimous  that,  whatever  gauge  might  be  ulti- 
mately adopted  in  India,  no  alteration  ought  to  be  made  in  the 
sys^tem  of  the  valley  of  the  Indus.  Let  the  Government,  if  it  so 
pleased  them,  introduce  the  metre  gauge  on  subsidiary  lines,  but 
do  not  let  them  introduce  a  break  of  gauge  on  the  system  he  had 
planned  and  advocated  for  so  many  years,  a  measure  which  could 
not  fail  to  produce  disappointment  to  the  Government,  and  disaster 
to  the  interests  he  represented. 

Mr.  W.  B.  Lrwis  said,  that  he  wished  to  refer  to  three  points 
raised  during  the  discussion,  and  to  illustrate  what  he  had  to  say, 
by  information  obtained  by  the  Government  of  Victoria;  but 
before  doing  so,  he  must  express  a  hope  that  they  might  yet  be 
informed  ui)on  whoso  advice  this  important  step  of  the  change 
of  gauge  in  India  had  been  taken?  Hitherto  it  had  been  sup- 
posed that  the  reports,  to  which  frequent  allusion  had  been  made, 
had  something  to  do  with  the  resolution,  but  now  they  were 
told  that  those  reports  were  written  subsequently  to  the  decision, 
and  that  with  regard  to  the  Indus  Valley  and  Peshawur  lines, 
three  of  the  Commissioners  had  purposely  abstained  from  express- 
ing an  opinion,  while  the' fourth  had  reported  adversely  to  the 
course  which  had  been  followed.  It  appeared  to  him  that  the 
issue  wa43  narrowed  to  the  question  of  estimate,  but  throughout  the 
document  which  Mr.  TJendel  had  read,  it  was  assumed  that  by 

M 


162  STATE  RAILWAYS  OP   INDIA. 

adopting  the  narrow  gauge  there  was  to  be  an  enormous  saying 
gained.  If  that  element  was  taken  away,  all  he  had  urged  became 
of  very  little  value.  It  was  also  somewhat  strange  that  reference 
should  be  made  to  traffic  as  it  actually  was,  and  as  it  had  been,  and 
that  no  reference  should  be  made  to  the  traffic  as  it  was  likely  to 
be.  In  the  colony  of  Victoria  the  question  had  been  debated  very 
keenly,  and  had  been  the  subject  of  more  than  one  Parliamentary 
inquiry.  In  the  evidence  given  at  the  bar  of  the  Upper  House 
by  Mr.  Higinbotham,  M.  Inst.  C.E.,  the  Engineer-in-Chief  of  the 
Government  railways,  Mr.  Lewis  found,  with  respect  to  220  miles 
of  line,  which  the  legislature  had  sanctioned,  plans  and  estimates 
had  been  prepared  showing  the  difference  of  cost  between  a  light  rail- 
way on  the  standard  gauge  of  5  ft.  3  in.  with  50-lbs.  rails,  suitable 
for  the  traffic  of  the  district,  and  capable  of  carrying  the  existing 
rolling-stock,  except  the  engines,  and  a  narrow  gauge  of  3  ft.  6  in., 
and  the  difference  did  not  exceed  £77,000.  That  was  at  the  rate  of 
£350  per  mile.  Those  220  miles  would  touch  existing  railways  at 
three  places ;  and  the  traffic-manager  being  asked  for  an  estimate 
of  the  cost  of  transferring  traffic  at  those  points,  gave  £3,900  as 
the  cost.  That  sum,  capitalised  at  5  per  cent.,  gave  £78,000, 
which  at  once  swept  away  the  whole  of  the  saving.  In  addition, 
it  was  pointed  out  that  not  only  the  cost  of  transferring  the  goods 
would  have  to  be  met,  but  that  there  must  be  special  stations 
where  the  trains  of  each  gauge  could  come  alongside  the  same 
platform ;  and  those  were  estimated  at  £6,000  each,  or  a  total  of 
£18,000;  and  further,  that  those  lines  being  worked  alone,  and 
not  being  suitable  for  the  rolling-stock  on  the  existing  lines,  it  was 
necessary  to  add  to  the  estimate,  for  rolling-stock,  say,  one-third. 
The  assumed  value  of  the  rolling-stock  was  £500  per  mile ;  one- 
third  of  which  would  be  £166  per  mile;  but,  to  make  himself  safe, 
the  Engineer-in-Chief  took  only  £100  per  mile :  that  was  equal  to 
£22,000.     The  account  then  stood  thus  :— 

£ 
Cost  of  transferring  traffic  capitalised  .         .78,000 
Cost  of  special  stations        ....     18,000 
Additional  cost  of  rolling-stock    .  .     22,000 


Total     .  £118.000 


Against  this  there  was  the  saving  of  £77,000  for  the  narrow 
gauge,  leaving  a  balance  in  favour  of  the  existing  gauge  of 
£41,000.  Pending  the  decision  of  the  Government,  tenders  were 
called  for,  based  on  both  gauges  for  two  lengths  of  about  14  miles 
each,  the  rails  to  be  provided  by  the  Government;    and  it  was 
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found  the  saying  in  one  case  was  £181  per  mile,  and  in  the  other 
£150  per  mile.  If  they  substituted  the  higher  of  these  two  figures 
for  the  £360  taken  in  the  foregoing  calculation,  they  found  the 
balance  in  favour  of  uniformity  of  gauge  was  increased  from 
£41,000  to  £78,000.  That  was  an  example  of  a  not  very  short  length 
of  line  where  the  expenses  contingent  on  a  change  of  gauge  doubled 
the  saving  to  be  effected  by  a  reduction  of  gauge.  Those  figures 
were  arrived  at  by  fair  estimates,  and  confirmed  by  actual  tenders 
for  the  work ;  and  it  seemed  to  him,  if  they  only  got  a  saving 
of  £150  per  mile  or  £180  per  mile,  then  ail  the  arguments  of 
Mr.  Kendel  and  of  the  Author  fell  to  the  ground. 

The  Author,  arguing  upon  averages,  assumed  an  average  saving 
which,  when  multiplied  by  many  miles  of  railway,  gave  so 
large  a  total  that,  if  maintained,  it  would  become  very  important. 
The  fikllaoy  of  this  mode  of  reasoning  was  pointed  out  by  Captain 
Tyler.  As  an  illustration  of  this,  Mr.  Lewis  would  refer  to  in- 
formation given  in  Mr.  Carl  Pihl's  valuable  report  to  the  Agent- 
Oeneral  of  Victoria.  In  that  report  there  was  given  the  cost  of 
all  the  railways  in  Norway — broad  gauge  and  narrow  gauge.  The 
cheapest  railway  in  Norway  cost  £2,765  per  mile,  and  was  con- 
structed on  the  8  ft.  6  in.  gauge;  while  the  dearest  line  cost 
£6,884  per  mile,  and  was  also  on  the  3  ft.  6  in.  gauge.  What 
was  there  called  the  broad  gauge,  or  4  ft.  8]^  in.  gauge,  cost  £5,812 
per  mile.  It  appeared  that  in  the  cost  of  the  narrow-gauge  lines 
of  Norway  there  had  been  the  enormous  difference  of  £4,119  per 
mile,  or  more  than  150  per  cent.  In  the  fece  of  such  figures  as 
these  it  was  absurd  to  look  at  such  a  country  as  India  and  to  talk 
of  an  average  cost  that  could  be  multiplied  by  ton  thousand. 

With  reference  to  the  challenge  which  had  been  made  to  any 
one  to  "  question  with  a  show  of  reason  "  that  if  the  broad  gauge 
had  been  adhered  to  in  India,  the  rails  would  not  have  been  lighter 
than  60  lbs.  to  the  yard,  and  the  general  characteristics  of  the 
linos  and  stocks  would  have  remained  the  same,  he  would  men- 
tion that  in  Victoria,  when  the  Government  determined  to  make 
railways  into  the  sparsely  populated  districts,  their  Engineer 
supplied  estimates  for  them  on  the  standard  gauge  of  5  ft.  3  in., 
constructed  lightly,  and  at  a  very  reasonable  sum  per  mile.  Now 
it  seemed  to  him  that  what  a  responsible  engineer  in  Victoria  did, 
a  re^jponsible  engineer  in  India  could  be  found  also  to  do.  In  Vio- 
toria,  as  in  Groat  Britain,  the  advocates  of  the  narrow  gauge  ob- 
tained a  great  deal  of  popular  sympathy.  The  Legislative  Assembly 
passed,  with  a  good  deal  of  enthusiasm,  a  Bill  for  railways  on  the 
3  ft.  6  in.  gauge.     When  the  Bill  went  to  the  Upper  House  it  was 
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subjected  to  careful  inquiry  at  the  bar  of  the  House,  and  the  result 
was,  that  the  question  of  gauge  was  referred  back  to  the  Govern- 
ment for  further  information.  The  Agent-General  was  requested 
to  procure  reports  from  the  most  eminent  engineers  in  England, 
America,  and  Norway.  All  the  reports  could  not  be  procured  in 
time,  but  those  from  Captain  Tyler,  Mr.  Carl  Pihl,  Mr.  Harrison, 
and  Mr.  Woods  were  received  in  time  to  be  taken  into  consideration, 
and  the  result  was  that  the  Government  decided  to  make  light  rail- 
ways, as  recommended  by  their  own  Engineer,  on  the  old  gauge ; 
and  the  same  Assembly  which  had  voted  for  the  narrow  gauge 
rescinded  that  vote  by  a  majority  of  four  to  one.  He  could  not 
help  thinking,  if  the  question  had  been  as  fully  ventilated  with 
regard  to  India  as  it  had  been  in  Victoria,  they  would  have  seen 
a  different  result,  and  at  all  events  they  would  not  now  be  asking 
upon  whose  advice  this  serious  and,  as  he  believed,  unfortunate 
step  had  been  taken. 

Mr.  G.  Allan  read,  from  a  voluminous  manuscript,  the  follow- 
ing remarks.  None  of  the  narrow-gauge  lines  of  India  being  as 
yet  completed,  the  Meeting  was  necessarily  without  information 
as  to  the  actual  cost  of  their  oonstructioa  and  working ;  and  it 
was  chiefly  from  the  experience  of  other  countries  that  facts  could 
be  obtained  on  which  to  form  an  opinion  as  to  the  relative  advan- 
tages of  the  broad-gauge  systems  and  of  the  narrow-gauge  systems. 
He  proposed,  therefore,  very  briefly  to  lay  before  the  Institution 
some  opinions  of  engineers  based  upon  the  actual  construction  and 
working  of  narrow-gauge  railways  in  the  X -nited  States,  and  par- 
ticularly of  the  representative  narrow-gauge  line  of  that  country, 
the  Denver  and  Rio  Grande  railway,  the  success  of  which  had 
been  so  decided,  that  its  gauge  of  3  ft.  had  not  only  been  accepted 
as  the  standard  narrow  gauge  of  the  United  States,  but  so  vast  an 
impetus  had  it  given  to  railway  enterprise  in  that  country,  that  the 
number  of  narrow-gauge  roads  at  present  working,  constructing, 
surveyed,  and  projected,  represented  a  total  of  about  15,000  miles. 

The  Denver  and  Rio  Grande  railway  had  Denver,  the  chief  town 
of  the  territory  of  Colorado,  for  its  northern  terminus,  and  tra- 
versed in  a  southerly  direction  the  great  rocky  or  mountain  plateau 
of  the  continent,  running  along  the  valleys  of  the  watercourses 
for  a  distance  of  860  miles  to  El  Paso,  on  the  southern  borders 
of  New  Mexico.  The  two  territories  of  Colorado  and  New  Mexico, 
through  which  the  line  passed,  had  very  varied  resources,  and 
were  together  equal  in  area  to  four  times  the  area  of  England  and 
Wales ;  and  although  Colorado  had  but  a  very  sparse  population, 
[ew  Mexico  contained  more  inhabitants  than  any  state  or  ten-i- 
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tory  west  of  Kansas,  except  Caliibmia ;  whilst  Mexico,  the  adjoin- 
ing country,  had  a  population  of  nine  millions.  The  line  would 
eventually  be  extended  to  the  city  of  Mexico,  and  would  form  a 
great  north  and  south  trunk  road  of  1,850  miles  in  length  between 
the  centres  of  both  countries. 

The  first  section,  of  76  miles,  from  Denver  was  opened  for  traffic 
15  months  ago  :  120  miles  had  been  in  operation  for  8  months,  and 
158  miles  for  4  months.  It  had  been  visited  by  many  of  the 
leading  railway  engineers  of  the  United  States,  and  its  capacity 
for  passenger  and  general  business  was  admitted ;  whilst  its  reduced 
cost  for  construction  and  equipment  had  been  to  them  no  less  sur- 
prising. For  purposes  of  comparison  with  this  narrow-gauge  road^ 
the  Kansas  Pacific  line  of  4  ft.  8^  in.  had  been  taken,  because 
it  was  built  by  the  same  engineers,  and  partly  by  the  same  con- 
tractor, and  passed  through  a  similar  but  somewhat  less  difficult 
country.  The  average  cost  of  the  Kansas  Pacific  for  construction 
and  equipment  was  24,500  dollars  per  mile  against  1 6,000  dollars  per 
mile  for  the  narrow  gauge,  representing  a  difference  of  50  per  cent, 
in  favour  of  the  narrow  gauge.  The  rails  of  the  broad-gauge  line 
were  56  lbs.  to  the  yard,  and  those  of  the  narrow  gauge  30  lbs. 
to  the  yard;  but  he  should  state  that  the  cost  of  transport  for 
the  light  rails  was  so  enormous  that  their  price  on  the  spot 
averaged  £18  per  ton,  their  cost  in  England  having  been  only 
£7  Us.  ed. 

On  this  subject  of  cost,  he  could  not  do  better  than  state  the 
conclusions  arrived  at  by  the  American  Convention  of  Railway 
Engineers  last  year  at  St.  Louis.  It  was  composed  of  about  fifty 
railway  Engineers,  Mr.  E.  Wragge,  M.  Inst.  C.E.,  being  one  of 
its  vice-presidents.  It  was  at  that  convention  that  the  gauge  of 
3  ft.  was  accepted  as  the  standard  for  narrow-gauge  lines,  and 
compared  with  the  broad  gauge,  the  Convention,  through  its  Com- 
mittee, felt  justified  in  coming  to  the  following  conclusions  on  the 
question  of  cost : — 

1  st.  "  That  in  very  rough  mountainous  countries,  where  it  was 
not  necessary  to  run  fast  or  time  trains,  the  cost  of  construction  of 
a  3  ft.  gauge  road  would  not  be  over  one-fifth  of  such  roads  as 
the  Erie,  Pennsylvania  Central,  and  Baltimore  and  Ohio  ;  and  that 
the  capacity  of  the  cheap  road  could  at  any  time  be  increased  by 
capital,  so  as  to  do  all  the  business  for  aU  time  to  come ;  thereby 
saving  a  large  amount  in  first  cost,  and  interest  on  the  same,  which 
was  the  strongest  possible  recommendation  for  capital  to  invest  in 
Harrow-gauge  cheap  roads,  rather  than  in  the  expensive  broad 
gauge." 
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2nd.  "  That  in  the  broken,  rolling  country,  where  most  of  our 
roads  are  constructed,  the  saving  will  be  about  as  1  to  2,  namely, 
that  the  narrow  gauge  will  cost  about  one-half  as  much  as  the 
present  broad  gauges  have  cost." 

3rd.  "  That  in  the  slightly  undulating  prairie,  or  plain  country, 
the  cost  of  construction  of  a  first-class  narrow-gauge  passenger  road, 
with  the  equipment  suitable  for  a  large  freight  as  well  as  pcussenger 
business,  will  not  exceed  three-fifths  of  what  a  broad  gauge  would 
cost,  with  what  is  now  called  first-class  equipment  and  road-bed ; 
and  that  the  real  comforts  and  safety  of  the  narrow-gauge  are  fully 
equal  to  those  on  the  three  great  government  broad-gauge  roads — 
the  Union  Pacific,  Kansas  Pacific,  and  the  Central  Pacific." 

Mr.  Allan  considered  that  these  conclusions  deserved  gieat 
attention,  as  many  of  the  engineers  represented  chartered  narrow- 
gauge  lines  in  operation  or  under  construction,  and  were  besides 
men  of  great  experience  in  railway  engineering. 

He  woidd  hand  in  a  few  additional  memoranda  in  respect  to  the 
Denver  and  Bio  Grande  railroad,  which  might  be  useful  for  refer- 
ence.* It  might  be  worthy  of  notice  that  the  covered  wagons  in 
use  on  that  line  would  carry  about  11  tons  of  Indian  full-pressed 
cotton  in  bales.  As  regarded  the  general  efficiency  of  the  rolling- 
stock,  the  Convention  reported  as  follows: — "The  Denver  and 
Rio  Grande  are  doing  a  general  freight  and  passenger  business, 
and  are  carrying  live  stock,  wool,  lumber,  and,  in  fact,  everj'^  class 
of  freight ;  and  their  officers  give  it  as  their  unreserved  opinion, 
founded  upon  actual  experience,  and  which  is  concurred  in  by  con- 
necting broad-gauge  roads,  that  they  gain  in  every  case  where  the 
size  of  the  car  comes  in  question,  and  that  in  no  case  is  the  extra 
room  of  the  broad-gauge  car  equal  to  the  loss  in  dead  weight." 

He  thought  that  these  facts  were  sufficient  to  prove  the  capacity 
of  narrow-gauge  wagons  to  convey  live  stock,  and  they  formed  an 
equally  satisfactory  answer  to  the  objection  raised  by  Captain 
Galton  against  their  complete  efficiency  for  ambulance  purposes. 
The  German  ambulance  wagon  of  the  latest  type  was  24^  ft.  long, 
8  ft.  3  in.  wide,  and  6  ft.  10  in.  high,  and  contained  accommodation 
for  10  men,  with  138  cubic  feet  of  capacity  to  each  occupant. 
The  corresponding  Denver  covered  wagon  was  22  ft.  1  in.  long, 
6  ft  wide,  and  6  ft.  high.  It  would  accommodate  6  men,  with  a 
similar  cubic  capacity  to  each.  Or,  in  other  words,  it  would  accom- 
modate more  men  than  was  stated  by  Captain  Galton  to  have  been 
carried  by  the  German  broad-gauge  stock  throughout  the  late  war. 


Vide  AppeinHx  IV. 
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So  firm  were  the  promoters  of  the  Bio  Grande  line  in  their 
conviction  of  the  snccess  of  their  narrow-gauge  line,  that  they 
undertook  it  without  government,  state,  or  local  aid,  and  they 
had  now  the  satisfaction  of  seeing  it,  even  in  its  present  uncompleted 
state,  yielding  a  dividend  of  8  per  cent,  upon  its  paid-up  capital. 

During  the  last  seven  years  Mr.  AUan  had  acquired  an  intimate 
personal  knowledge  of  the  requirements  and  resources  of  India, 
having  reference  not  only  to  the  nature  of  the  country,  but  also  to  its 
commercial  wants.  He  could  safely  affirm  that,  looking  to  the  expe- 
rience of  the  construction  and  working  of  narrow-gauge  railways, 
the  whole  of  the  traffic  carried  on  the  present  Indian  systems  could 
be,  with  the  utmost  fecility,  conveyed  upon  the  new  gauge  adopted 
by  the  Government  of  India ;  and  if  the  present  type  of  construction 
— unfortunately  extended  over  a  distance  of  5,000  miles  in  that 
country — was  so  greatly  in  excess  of  the  demands  upon  it,  how  much 
more  extravagant  would  it  be  to  construct  a  secondary  network  of 
the  same  type.  Those  5,000  miles  of  broad-gauge  railway  which 
had  been  laid  out  through  the  most  populous  and  fertile  districts 
of  the  country,  enjoyed  the  privilege  of  conveying,  on  an  average, 
some  675  tons  of  freight  per  mile  of  line  per  annum,  or  J  ton 
freight  per  train  mile ;  whilst,  on  the  diminutive  line  of  2  ft. 
gauge,  in  North  Wales,  there  was  a  freight  traffic  carried  per  annum 
of  10,000  tons  per  mile  of  line.  The  passenger  and  goods  traffic 
upon  the  proposed  extensions  would  be  insignificant  as  compared 
with  that  commanded  by  the  existing  railways,  and  he  would  ask 
whether,  if  a  line  of  2  ft.  gauge  was  capable  of  carrying  in  one 
direction  only,  as  the  Festiniog  line  did,  fifteen  times  the  average 
amount  of  traffic  carried  on  the  Indian  lines,  the  mfetre  gauge  adopted 
by  the  Indian  Government  would  not  be  amply  sufficient  for  all 
possible  requirements  ?  There  were  but  three  more  points  to  be 
considered,  and  he  would  dispose  of  them  in  a  few  words.  They 
were  the  question  of  speed,  of  break  of  gauge,  and  of  fitness  for 
military  purposes. 

With  regard  to  the  question  of  speed,  he  need  only  mention  that 
speeds  of  35  miles  per  hour  were  frequently  attained  on  the 
Festiniog,  Norwegian,  and  American  narrow-gauge  lines.  Mr.  Carl 
Pihl  considered  that  25  miles  per  hour  was  a  suitable  constant 
speed  on  a  35-lbs.  rail ;  and  that  opinion  was  borne  out  by  Colonel 
Greenwood,  who  lately  informed  Mr.  AUan  that  the  trains  on  the 
Denver  and  Rio  Grande  railway  were  frequently  run  at  a  much 
higher  speed,  and  in  fact  that  the  ordinary  running  time  of  the 
trains  over  120  miles,  with  17  stoppages,  was  8  hours;  whilst  the 
Scinde  railway,  with  7  stoppages,  on  its  5  ft.  6  in.  gauge,  took 
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8f  hours  to  travel  105  miles.  As  to  the  break  of  gauge  in  its 
commercial  aspect,  he  was  confident  that  the  allowance  of  4d. 
per  ton,  made  by  the  Author,  would  be  found  ample.  The  exp^ 
rience  of  all  other  narrow-gauge  lines  was  conclusive  on  that 
point.  He  should  state,  too,  that  a  comparison  of  the  conse- 
quences resulting  to  commerce  between  two  of  the  main  lines  in 
England,  had  no  reference  whatever  to  the  railways  of  a  country 
which  had  only  to  carry  half  a  ton  per  train  mile,  and  with 
which  to  this  day  the  native  carriers  by  land  and  water  success- 
fully comf)eted,  not  only  for  short,  but  for  long  distances.  The 
inconveniences  experienced  in  England  had  been  dwelt  upon  with 
little  consideration  of  the  very  different  conditions  existing  in 
India.  There  the  evils  would,  practically,  be  little  felt  at  present, 
and  if  hereafter  they  should — from  the  increase  of  traffic  and  the 
multiplication  of  the  points  of  contact  of  the  two  gauges — become 
serious,  he  ventured  to  predict  that  the  broader  gauge  would 
succumb,*  as  it  had  done  in  England,  before  its  narrower  and  less 
costly  rival.  The  fact  was  that  by  saddling  so  poor  a  coimtry  as 
India  with  an  expensive  system  of  railways,  the  British  Govern- 
ment had  terribly  checked  its  progress  ;  for  even  Mr.  Andrew 
would  not  deny  that  had  India  possessed  the  15,000  miles  now 
to  be  given  her,  instead  of  the  5,000  miles  it  had  taken  a  quarter 
of  a  century  to  provide  her  with,  her  social,  and  commercial,  and 
national  progress  would  have  been  greatly  increased.  Was  there 
then  such  great  reason  to  exult,  with  Mr.  Andrew,  on  the  blessings 
conferred  upon  the  natives  of  India  by  charging  them  £18,000  per 
mile  for  their  railways  ?  Would  railways  be  considered  an  ines- 
timable boon  to  this  country  if  they  could  not  hold  their  own 
against  the  old  road  wagon  ? 

As  to  the  military  part  of  the  subject,  it  was  admitted  that  the 
Scinde  and  Peshawur  lines  had  great  strategic  importance,  and 
that  the  plan  adopted  by  the  Government  was,  under  the  circum- 
stances, the  best.  Having  looked  the  question  of  cost  fairly  in  the 
face,  it  had  been  decided  to  alter  the  present  two  broad-gauge 
sections,  and  thereby  to  establish  an  unbroken  narrow-gauge  system 
between  Peshawur  and  its  natural  sea-base  at  Kurrachee  over  a 
distance  of  1,092  miles.  The  distance  of  Calcutta  from  Lahore 
was  over  1,500  miles;  and  they  had,  very  properly,  looked  upon 
a  break  of  gauge  at  Lahore  as  of  the  less  importance,  and  morei. 
especially  as  the  intervening  country  between  Lahore  and  Pesha- 
MTur  was  desert.  Lahore,  in  an  emergency,  must  of  necessity  be 
the  great  centre  and  depot  for  all  arms  of  the  service,  stores  and 
munitions  of  war.     A  break  of  gauge,  therefore,  on  the  edge  of  a 
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desert  country  and  at  the  end  of  a  line  1,500  miles  long,  could  not, 
for  one  moment,  be  set  against  the  greater  importance  of  a  policy 
-which  had  for  its  object  the  providing  of  a  great  system  of  railway 
communications,  capable  of  doing  all  that  could  be  required  of 
them  without  being,  as  with  the  present  system,  a  terrible  burden 
to  the  country  and  a  source  of  financial  weakness.  Mr.  Allan 
thought  it  would  be  admitted,  even  by  the  most  earnest  opponents 
of  the  m^tre  gauge,  that  in  adopting  5  ft.  6  in.  as  the  standard 
gauge  in  India,  a  mistake  had  been  made,  and  that  a  narrower  and 
less  expensive  gauge  would  have  sufficed  for  the  wants  of  the 
country.  If  railway  construction  were  now  about  to  be  commenced 
in  India,  he  did  not  believe  that  any  person  present  would  advocate 
the  adoption  of  the  6  ft.  6  in.  gauge.  But  railway  construction  in 
India  was  only  in  its  infancy  ;  the  10,000  miles  they  were  told  were 
to  be  now  proceeded  with  represented  but  a  fraction  of  what 
would  be  ultimately  required ;  and  the  Government  of  India,  in 
recognising  the  mistake  that  had  been  made  and  resolving  that  it 
should  not  be  perpetuated,  was  acting  in  the  highest  interest  of  the 
great  country  over  which  it  ruled. 

Mr.  J.  T.  Wood  said,  that  during  the  discussion  much  considera- 
tion had  been  given  to  the  question,  if,  under  the  conditions  of  a 
load  of  3i  tons  on  each  wheel,  a  speed  of  15  miles  per  hour,  and 
a  minimum  goods  traffic  of  100,000  tons  per  annum  over  the 
greater  portion  of  a  line,  there  was  any  real  economy  in  the  con- 
struction and  working  of  a  railway  on  the  mdtre  gauge,  over  the 
construction  and  working  of  a  railway  on  the  5  ft.  6  in.  gauge. 
Very  few  speakers,  out  of  the  many  competent  judges,  had 
expressed  a  decided  opinion  of  marked  advantage  in  the  m^tre 
gauge,  under  those  conditions.  He  suggested  that  the  attempt  to 
substitute  the  m^tre  gauge  for  the  standard  gauge,  instead  of  ren- 
dering it  subsidiary  to  it,  was  inconsistent  with  the  spirit  of  the 
despatch  from  the  Duke  of  Argyll  of  the  26th  October,  1870,  and 
was  not  the  way  to  meet  many  of  the  present  requirements  of 
India  as  regarded  cheap  and  remunerative  transport. 

It  was  usually  considered  a  matter  of  course  that  the  railway 
requirements  of  the  military  forces  in  India  were  of  more  import- 
ance than  the  railway  requirements  of  the  240,000,000  persons 
who  constituted  the  inhabitants  of  that  country.  He  had  no 
intention  to  go  into  the  question  of  how  or  why  England  held 
India,  but  to  confine  himself  to  the  provision  of  military  transport, 
which  was  to  take  precedence  of,  and  to  be  paid  for  by,  the  public. 
It  had  been  stated  that  the  existing  carrying  capacity  of  a  single 
line,  on  the  standard  gauge,  was  the  power  of  carrying   1,800 
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troops,  fiilly  equipped,  280  miles  in  24  hours  for  many  days 
together.^  The  capacity  of  the  m^tre  gauge  would,  of  course,  be 
less  in  proportion.  This  capacity,  however,  was  perfectly  insig- 
nificant compared  with  that  of  the  English  railways,  by  means  of 
which  above  100,000  troops  could  be  concentrated  on  any  point 
within  24  hours.  They  had,  however,  the  power  of  greatly 
increasing  the  carrying  facilities  in  India  in  any  particular  district 
where  the  standard  gauge  existed,  not  simply  by  the  power  of 
concentrating  existing  rolling-stock,  but  by  the  power  of  using 
the  concentrated  rolling-stock  by  means  of  additional  sidings, 
which,  with  an  ample  supply  of  labour,  could  always  be  laid  down 
in  a  comparatively  short  time.  A  break  of  gauge  would  take  away 
this  power.  What  was  the  economical  consideration  that  had 
induced  the  Government  of  India  to  give  it  up,  for  at  least  some 
years  to  come,  as  regarded  the  Punjab  lines  ?  A  contemplated 
saving  of  less  than  one  halfpenny  in  the  pound  on  the  annual 
military  expenditure  in  India,  which  exceeded  fifteen  millions 
sterling  per  annum,  while  4  per  cent,  interest  on  the  £530,000, 
which  the  Author  estimated  as  the  saving  on  the  Punjab  lines, 
was  £21,200. 

But  if  Mr.  Wood  understood  some  of  the  previous  speakers  aright, 
it  had  been  suggested  that  the  power  of  carrying  11,000  troops, 
fully  equipped,  280  miles  in  one  week,  would  meet  all  the  pro- 
bable requirements  of  military  emergencies  in  the  Punjab.  If  so, 
that  result  was  within  the  capacity  of  an  ordinary  tramway,  not 
even  worked  by  steam  power ;  and  the  Government  would  not  be 
financially  justified  in  making  an  expensive  metre-gauge  military 
railway  to  be  worked  by  locomotives,  when  its  maximum  require- 
ments could  be  provided  for  at  a  much  lower  cost.  The  Wimbledon 
tramway,  which  had  cost  considerably  under  £1,000  per  mile,  with 
four  cars  only,  each  pair  of  cars  being  drawn  by  one  horse,  had 
carried  2,538  passengers  about  1,200  yards  in  one  day. 

The  despatch  from  the  Duke  of  Argyll,  which  Mr.  Wood  had 
previously  referred  to,  alluded  to  "  lines  mainly  valuable  for 
strategic  purposes,"  and  to  "  the  great  military  lines  of  India 
being  now  complete."  But  if  provision  for  military  emergencies 
was  to  be  omitted,  and  the  ordinary  military  transport  only  to  be 
considered,  let  them  apply  the  Author's  test  of  the  use  of  those 
lines  to  the  military,  namely,  the  use  actually  made  of  them  by  the 
military.    Statistics  taken  from  the  printed  reports  for  the  half- 
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-year  ending  Jnne  last  showed  the  conveyanoe  of  the  military  was 
as  follows : — Scinde,  under  6  per  cent,  of  gross  receipts ;  East  Indian, 
Great  India  Peninsula,  Madras,  under  4  per  cent,  of  gross  receipts ; 
Bombay  and  Baroda,  under  2  per  cent,  of  gross  recccipts;  and 
Eastern  Bengal,  under  1  per  cent,  of  gross  receipts.  So  that  the 
ordinary  military  tra£5o  did  not  amount  to  one  twenty-fifth  part 
of  the  general  traffic  of  the  country. 

It  was  stated  in  the  Paper  that  the  transport  of  the  utmost 
amount  of  traffic  to  be  expected  on  any  of  the  contemplated  lines 
would  certainly  not  be  beyond  the  capacity  of  the  m^tre  gauge ; 
and  that,  on  the  contrary,  that  capacity  would  probably  suffice  for 
the  traffic  of  the  existing  5  ft.  6  in.  gauge.  Now  what  were  the 
conditions  which  had  to  be  provided  for,  and  which  were  con- 
sidered by  Government  essential  to  the  maximiun  of  success  ?  1,  a 
charge  of  \d,  per  mile  for  passengers ;  2,  a  charge  of  yt,  |>er  ton  per 
mile  for  goods ;  3,  an  uniformity  of  gauge  for  the  subsidiary  lines ; 
and  4,  a  net  return,  on  the  average,  on  the  outlay  of  not  less  than 
4  per  cent. 

Clearly  the  arrangements  to  bo  made  must  depend  on  the  amount 
of  the  traffic  estimated  in  each  particular  case ;  and  speed  might  be 
considered  as  only  required  for  exceptional  cases,  and  therefore  be 
disregarded.  The  estimated  traffic  might  not  be  sufficient  to  finan- 
cially justify  the  making  of  any  kind  of  road.  They  might  have  to 
begin  with  a  tramway  adax)ted  to  a  load  not  exceeding  half  a  ton 
per  wheel,  and  to  be  worked  by  manual  labour  until  the  traffic 
justified  the  use  of  animal  draught  or  steam  power,  and  ultimately 
the  conversion  of  the  tramway  into  a  5  ft.  6  in.-gauge  railway ; 
but  if  they  began  by  a  locomotive  railway  in  the  first  instance, 
when  the  estimated  traffic  would  not  justify  it,  they  would  in- 
evitably impose  an  unnecessary  burden  on  the  tax-payers.  It  was 
essential  that  the  cars  and  wagons  on  the  m^tre-gauge  tramways 
should  be  so  constructed  and  be  made  of  such  dimensions  that 
several  of  them  could  be  conveniently  rolled  into,  and  carried  on, 
an  ordinary  wagon  of  the  6  ft.  6  in.  gauge.  This  would  go  far 
to  remedy  the  evils  of  the  break  of  gauge  as  regarded  economy  in 
the  supply  of  rolling-stock — by  enabling  an  interchange  of  stock 
between  different  tramways  to  be  made-^and  as  regarded  the 
transport  of  goods  liable  to  damage  by  handling.  The  dimensions 
of  the  rolling-stock  proposed,  as  given  in  Mr.  Guildford  Moles- 
worth's  report,  were  such,  that  only  a  single  wagon  could  be 
placed  on  a  standard-gauge  wagon,  and  some  of  the  stock,  when 
KO  placed,  would  make  the  load  too  high  for  the  standard  dimen- 
sions of  the  Indian  railways. 
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As  regarded  the  capacity  of  the  m5tre  gauge  sttfficing  for  the- 
traffic  of  the  existing  6  ft.  6  in.  gauge,  Mr.  Wood  had  doubts  as 
to  the  cotton  traffic  being  carried  on  the  m^tre-gauge  lines  as 
economically  as  on  the  5  ft.  6  in. -gauge  lines.  But  he  had 
no  doubt  that  the  m^tre  guage  was  not  economically  adapted  to 
the  traffic  of  the  district  he  was  more  particularly  interested  in — 
the  district  of  Eastern  Bengal.  He  would  state  that,  on  the 
Eastern  Bengal  railway,  they  had  the  evils  of  break  of  gauge 
and  keen  water-competition  to  contend  with.  There  was  a 
break  of  gauge  between  the  railway  and  the  warehouses  in  the 
city,  at  one  end  of  the  line,  and  another  break  between  the 
rail  and  the  boats  on  the  rivers,  at  the  other  end  of  the  line. 
These  breaks  alone  deprived  the  railway  of  an  enormous  amount 
of  traffic.  To  obviate  one  break  of  gauge  they  had  gone  to  a  very 
heavy  expense  in  bridging  a  river,  and  had  not  yet  got  the  cost 
of  crossing  it  down  to  the  Author*s  4d.  per  ton.  The  actual 
cost  of  transfer  of  goods  between  the  railway  wagon  and  a  vessel 
alongside  might  work  out  at  less  than  4d,  per  ton,  but  the  delay  in 
the  transfer  of  1,000  tons  was  2^  days,  and  the  traders  had 
found  it  economical  to  use  sacks  for  grain  and  seeds,  for  the 
use  of  which  they  paid  ^t^.  per  sack  per  trip.  There  were 
three  kinds  of  traffic  which  they  could  not  carry  on  a  m^tre- 
gauge  line  without  having  greatly  to  increase — probably  to  double 
— the  number  of  trains,  namely,  jute,  passengers,  and  fresh  pro- 
visions. The  distance  was  152  miles.  The  goods  trains  were 
11  hours,  the  passenger  and  provision  trains  7 J  hours  on  the 
journey.  Jute  measured  about  10  lbs.  to  the  cubic  foot;  it  was 
carried  either  in  wooden  wagons  of  1,008  feet  capacity,  18  ft.  x 
8  ft  X  7  ft.,  or  in  iron  wagons  of  1,700  feet  capacity.  They  carried 
last  year  80,000  tons  of  jute  during  the  6  months  of  the  season,  almost 
the  whole  over  152  miles,  but  250,000  cubic  feet  in  a  day  was  only 
a  fair  day's  work.  It  would  have  required  at  least  400  trains  more 
to  have  carried  the  same  quantity  by  the  metre  gauge,  and  as  the 
traffic  was  all  one  way,  ihey  would  have  had  the  cost  of  800  train 
miles  run  over  every  mile  to  set  oflF  against  the  interest  of  any 
saving  that  could  have  been  effected  by  the  metre  gauge ;  which 
latter,  according  to  the  Author's  calculation,  would  not  have 
exceeded  £50  per  mile.  Next,  as  regarded  passengers,  they  had 
1,600,000  per  annum  to  carry  an  average  distance  of  not  less  than 
35  miles,  and  they  could  not  afford  to  go  at  a  slow  rate;  this 
would  necessitate  additional  trains  for  the  metre  gauge.  There 
had  been  instances  in  which  their  existing  carriages  had  been 
over  in  a  storm,  so  that  the  Canadian  or  any  enlarged 
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carriage  on  the  m^tre  gauge  would  not  be  safe.  The  fresh  pro- 
vision traffic  was  considerable,  and  required  in  a  hot  climate  much 
space  and  peculiar  arrangements. 

Mr.  Wood  had  alluded  to  the  necessity  of  adapting  the  m^tre- 
gauge  tramway  wagons  to  being  transported  by  the  5  ft.  6  in.-gauge 
wagons.  He  anticipated  that  might  be  a  solution  of  the  difficulty 
of  collecting  and  delivering  much  traffic  from  terminal  stations 
in  the  large  towns  of  India  and  from  feeding  tramways,  and  would 
greatly  facilitate  the  transport  by  rail,  in  India,  of  many  articles 
liable  to  pillage  and  injury  in  transport,  such  as  salt,  tea,  opium, 
indigo,  grain,  and  seeds.  He  laid  no  stress  on  the  carriage  of  the 
dead  weight,  because  he  knew,  by  experience,  that  the  haulage  of 
a  fall  train  with  a  paying  load  of  300  tons  required  the  con- 
sumption of  J  J  more  coal  only,  than  the  haulage  of- the  same  train 
empty. 

He  dissented  from  that  portion  of  the  Paper  in  which  the 
Author  argued  that:— "On  the  reasonable  supposition  that  the 
rates  and  fares  of  the  guaranteed  railways  are  fixed  with  a  view  to 
the  production  of  the  largest  possible  revenue,  their  gross  earnings 
may  be  regarded  as  representing  what  the  people  of  India,  for 
whose  benefit  the  railways  were  made,  are  willing  to  pay  for 
such  benefits;  in  other  words,  what,  in  their  opinion,  these 
benefits  are  worth.  By  being  made  to  pay  for  the  said  benefits 
£1,660,000  over  and  al)Ove  the  amount  represented  by  the  gross 
earnings,  thoy  are  plainly  paying  £1,660,000  more  than  the 
persons  who  use  the  railways,  and  who  ought  to  be  tolerably 
good  judges  of  that  particular  point,  do  believe  the  said  benefits  to 
be  worth." ^  If  it  was  wished  to  take  the  test  of  the  user  of  the 
lines,  let  the  work  done  as  measured  by  passenger  mileage  and  ton 
mileage  be  taken — the  mileage  of  the  soldiers  and  military  and 
government  stores — the  mileage  of  the  letters  and  parcels  trans- 
mitted by  Government,  a  large  portion  of  the  77,000,000  letters  sent 
through  the  Indian  post-office  last  year ;  but  they  should  not  take 
the  amount  that  under  a  system  of  average  rates  and  fares,  instead 
of  rates  and  fares  applicable  to  each  particular  case,  had  been  charged 
for  railway  transport  in  India.  A  railway  in  India,  as  regarded  am- 
struction  and  working,  cost  as  much  or  more  than  a  similar  railway 
in  England  ;  but  in  England  they  charged  a  third-class  passenger 
one  penny  a  mile,  while  in  India  they  charged  him  only  three- 
eightlis  of  a  penny.  Near  and  round  London  it  is  now  considered 
good  i)olicy,  that  the  rate-payers  should  be  under  the  obligation 
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to  mako  and  repair  the  roads  for  the  public  good,  and  they  had 
recently  done  away  with  all  toll-bars.  If  they  admitted  a  similar 
obligation,  on  the  part  of  the  Indian  Government,  to  provide 
facilities  for  locomotion,  the  deficit  would  represent  a  payment, 
by  the  state,  of  an  amount  of  4  per  cent,  only,  of  the  annual 
taxation,  to  obtain  the  enormous  indirect  benefit  conferred  by  the 
railways  on  the  community.  No  inconsiderable  portion  of  the 
soreness  attending  the  deficit  might,  however,  be  attributable  to 
breaks  of  gauge  of  a  different  character  to  that  of  the  break 
between  the  m^tre  gauge  and  the  5  ft.  6  in.  gauge.  There  was  the 
break  of  gauge  between  England  and  India ;  the  break  of  gauge 
between  the  guarantors  and  the  guaranteed ;  the  break  of  gauge 
between  the  different  departments  of  Government;  and  lastly, 
the  4d,  deducted  by  the  English  Chancellor  of  the  Exchequer 
from  the  income  of  the  shareholders,  in  pursuance  of  a  narrow- 
gauge  policy,  from  those  who  have  constructed  the  railways  in 
India ;  a  sum  in  itself  more  than  amply  sufficient  to  pay  the  interest 
on  the  assumed  extra  cost  of  preserving  the  uniformity  of  gauge 
on  the  Punjab  lines  for  '  Imperial '  purposes. 

Mr.  George  Berkley  said  he  ventured  to  make  a  few  remarks 
on  this  important  subject,  chiefly  because  during  the  last  thirty  years 
he  had  opportunities  of  obtaining  a  somewhat  special  experience 
which  should  have  enabled  him  to  form  an  opinion  upon  it.  Since 
the  year  1849,  his  attention  had  been  daily  directed  to  the  making 
and  working  of  railways  in  India,  and  during  that  period  he  had 
visited  India  twice,  and  had  traveled  over  the  greater  part  of 
the  existing  lines  of  railway.  Prior  to  that,  in  1843,  he  had 
represented  his  groat  master,  Mr.  Robert  Stephenson,  Past- President 
Inst.  C.E.,  in  altering  the  gauge  of  the  Eastern  Counties  railway 
from  a  width  of  6  ft.  Oj  in.  to  the  ordinary  4  ft.  8 ^  in.  gauge :  and, 
subsequently,  in  attending  daily  the  meetings  and  experiments  of 
the  Gauge  Commissioners.  Mr.  Berkley  was  also  engaged  in  all 
the  battles  of  the  gauges. 

The  statement  which  had  been  read  by  Mr.  Rondel  was  chiefly 
remarkable  for  its  omission  of  the  main  element  under  considera- 
tion, namely,  the  comparative  cost  of  lines  of  the  5  ft.  6  in.  gauge 
and  of  the  3  ft.  3  in.,  or  m6tre  gauge,  and  on  account  of  the  state- 
ment that  he  had  expressed  no  opinion  on  the  introduction  of 
a  narrow  gauge  on  the  Punjab  railways.  The  question  of  uni- 
formity or  of  non-uniformity  of  gauge  not  having  been  referred 
to  Mr.  Rendel,  or  the  other  commissioners  who  reported  in  1870, 
the  question  naturally  was,  by  whose  advice  were  the  narrow  gauge 
and  the  breaks  of  gauge  introduced  ?    Certainly  not  by  Mr.  Moles- 
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worth,  the  Chief  Engineer  to  Government  in  India,  as  that  gentle- 
man, in  1862,  reported  against  the  introduction  of  the  narrow  gauge 
into  India,  and  in  his  report  on  the  state  railways  he  said  that  on  his 
arrival  in  India  he  was  informed,  that  "  its  adoption  was  a  question 
which  had  been  settled,  and  was  not  to  be  re-opened."  A  probable 
reason  for  the  introduction  of  the  narrow  gauge  appeared  in 
General  Strachey's  statement,  that  the  Government  could  not 
disconnect  the  two  separate  questions  of  the  suppression  of  the 
oompanies  and  the  change  of  gauge.  Mr.  Berkley  could  not 
understand  what  the  one  had  to  do  with  the  other.  It  could 
scarcely  have  been  imagined  that  such  a  reason  could  have  been 
pleaded,  if  Mr.  Eendel  had  not  stated  that  **  the  simple  reason  for 
doing  BO  was,  that  at  the  time  the  gauge  was  settled  it  was  the 
intention  of  the  Gk)vemment  of  India  to  adopt  for  India  the  French 
system  of -weights  and  measures,"  which  reason  seemed  to  Mr. 
Berkley  to  be  equally  inappropriate. 

The  important  feature  of  the  Paper  prepared  by  General 
Strachey,  and  which  had  been  read  by  the  Secretary,  was  the 
statement  that  the  comparison  which  guided  the  Indian  Govern- 
ment was  that  of  two  things  which  were  not  comparable, 
namely,  of  two  railways,  one  of  which  had  a  capacity  vastly 
superior  to,  as  well  as  being  more  complete  than  the  other.  It 
was  thus,  Mr.  Berkley  believed,  that  a  great  deal  of  misconception 
had  arisen.  Lord  Lawrence  and  Mr.  Danvers  had  both  made  the 
same  mistake.  Lord  Lawrence  compared  existing  railways,  which 
cost  £12,000  per  mile,  with  estimates  for  the  narrow  gauge  purport- 
ing to  cost  £7,000  per  mile.  Every  one  must  know  that  no  such 
difiference  between  the  cost  of  lines  of  the  two  gauges,  assuming 
them  to  be  of  equal  capacity,  could  possibly  exist.  General  Strachey 
and  those  gentlemen  introduced  a  comparison  of  cost  based  on 
false  data,  which  appeared  to  have  been  quite  understood  by 
the  Author,  who  did  not  make  a  comparison  between  a  railway 
with  rails  weighing  75  lbs.  per  yard  to  bear  a  load  of  6  tons  per 
wheel,  and  another  line  with  rails  weighing  40  lbs.  per  yard  to  bear 
a  load  of  3  tons  per  wheel,  but  who  made  the  fair  comparison 
between  two  railways  constructed  with  light  rails  to  carry  equally 
light  wheel-loads. 

It  had  been  stated  by  Mr.  Hendel  that  railways  of  the  5  ft.  6  in. 
gauge,  or  even  of  the  m^tre  gauge,  were  not  justified  in  India,  because, 
though  the  country  was  very  populous,  the  people  were  very  poor. 
It  seemed  to  Mr.  Berkley  that  Mr.  Eendel  and  the  Government  had 
fallen  into  the  error  of  taking  simply  the  state  of  things  as  they 
actually  existed.    They  had  not  considered  the  increase  of  wealth 
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and  of  commercial  activity  caused  by  the  introduction  of  railways 
into  a  country.  The  idea  of  the  Government  on  this  point,  Mr. 
Berkley  ventured  to  say  again,  was  based  upon  misconceptions. 

It  had  been  alleged  by  General   Strachey  that   if  the    state 
railways  had  been  made  on  the  5  ft.  6  in.  gauge  they  would  have 
been— not  might  have  been — made  with  heavy  rails.     Now  the 
Government  having  taken  the   construction  of  those  lines  into 
their  own  hands,  and  employing  their  own  officers  for  the  purpose, 
Mr.  Berkley  was  quite  at  a  loss  to  conceive  why  those  officers 
should  not  make  them  of  the   same  capacity  as  the  proposed 
narrow-gauge  lines.     It  had  been  pointed  out  to  him  as  a  proof 
that  they  would  not,  that  when  the  Government  decided  to  make 
the  line  to  Hyderabad  on   the  6  ft.  6  in.  gauge  they  adopted  a 
heavier  rail  than  they  were  going  to  adopt  for  the  narrow  gauge. 
Mr.  Molesworth,  however,  had  explained  this  by  saying  that  the 
Government  found  there  was  a  large  traffic  on  the  Hyderabad 
line,  and  they  desired  that  it  should  bo  worked  by  the  stock  of, 
and  in  connection  with,  the   Great   Indian   Peninsula  railway. 
They  also  found  another  railway  had  a  surplus  of  rails  weighing 
60    lbs.  per  yard,  and  other  materials   suitable  for  the  purpose, 
and  therefore  they  laid   the  line  with   the  heavier  rail.      Mr. 
Berkley  did  not  think  that  such  an   exceptional   case  could   be 
taken  as  a  proof  that  all  state  railways  under  state   influence, 
though  the  gauge  was  5  ft.  6  in.,  would  be  laid  with  heavy  rails. 
General  Strachey  seemed   to   think   they  could  not  send   their 
wagons  over  light  railways,  because,  he  said,  they  weighed  16  tons, 
and  had  only  4  wheels.      Now   Mr.  Berkley  was  not  aware  of 
the  existence  of  any  such  wagons,  but  if  there  should  be  one  or 
two  of  that  exceptional   construction   it  would   be  advisable  to 
put  another  pair  of  wheels  under  them.     The  Author  also  spoke  of 
the  difficulty,  in  case  of  emergency,  of  sending  the  locomotives  of 
the  existing  railways  over  the  light  rails;   therefore,  he  said,  a 
large  stock  of  surplus  locomotives  must  be  kept  to  meet  those 
emergencies.     That  was  answered  by  Mr.  Bruce,  who  stated,  very 
properly,  that  they  could  use  heavier  engines  at  a  slower  speed. 
When,  however,  they  knew  the  speed  on  the  state  railways  was 
to  be  only  16  miles  per  hour,  Mr.  Berkley  did  not  hesitate  to  say 
they  could  use  locomotives  existing  in  the  stock  of  the  guaranteed 
lines,  at  that  speed,  in  all  cases  of  emergency. 

He  did  not  think  that  any  one  would  dispute  what  was  stated 
by  Lord  Lawrence — first,  that  they  should  be  guided  by  past 
experience ;  and  secondly,  that  economy  -true  economy — should 
be  the  object  of  them  all.     It  was  especially  the  engineer's  business 
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to  accomplish  the  object  desired  at  the  least  cost.  The  Author 
started  upon  fair  principles,  and  logically  argued  the  case,  but  Mr. 
Berkley  ventured  to  think  his  data  and  i)remi8es  were  incorrect. 
The  question  which  that  gentleman  had  asked  was  this : — What 
were  the  comparative  estimates  of  the  cost  of  construction  and 
working,  and  the  degree  of  i)resent  and  future  usefiilness  of  lines  of 
equal  capacity  on  the  5  ft.  6  in.  gauge  and  on  the  metre  gauge, 
introduced  into  India  under  the  existing  circumstances  of  railways 
in  India?  The  Author  argued,  if  Mr.  Berkley  understood  rightly, 
that  the  existing  lines  had  not  been  justified  by  the  traffic  that 
came  upon  them ;  that  the  people  of  India  had  been  heavily 
taxed  in  consequence  ;  that  3  ft.  3  in.,  or  m^tre-gauge  lines, 
oould  be  made  to  do  all  the  work,  and  that  they  could  be  made 
at  a  saving  of  £1,000  per  mile;  and  further,  that  the  evil  of 
break  of  gauge  was  represented  by  an  CKtimate  based  on  the 
small  amount  of  present  traffic  at  the  Lahore  station,  and  hence 
that  it  might  be  valued  at  a  charge  of  ^,  per  ton.  Mr.  Moles- 
worth  stated,  that  some  2,800  miles  of  state  railways  were  under 
construction,  or  were  now  intended  to  be  made ;  and  Mr.  Berkley 
thought  it  better  to  deal  with  that  which  was  probable,  rather 
than  with  the  mythical  10,000  miles,  which  represented  nothing 
but  a  numl)er  of  round  figures  which  had  been  ingeniously  intro- 
duced into  the  discussion,  while  the  number  of  breaks  of  gauge 
consequent  on  tlieir  construction  had  not  been  referred  to^the 
evil  which  would  arise  at  Lahore  being  alone  mentioned. 

With  respect  to  the  present  railways  paying  and  being  justified, 
he  would  say,  in  the  first  place,  that  the  gross  traffic  did  not 
represent  l)y  any  means  what  the  Indian  people  were  willing  to 
pay  for  the  railways.  They  could  not  use  the  railways  as  much 
as  they  desired.  He  was  glad  to  be  suj)ported  in  his  views  on 
this  |)oint  by  Mr.  I^endel's  statement.  There  were,  in  fact,  Yery 
few  bad  weather  roads ;  and  therefore  traffic  could  not  be  brought 
to  the  railway  stations  during  the  monsoon.  The  stock,  establish- 
ment and  cap€W3ity  of  railways  had  to  be  provided,  to  earn  the 
dividend  in  some  seven  months  of  the  year,  instead  of  during 
twelve  months.  Roads  were  indeed  much  wanted  in  India  for  the 
benefit  of  the  country,  as  well  as  for  the  advantage  of  the  existing 
railways. 

It  had  already  been  said  that  the  constiuction  of  railways  was 
justified  by  advantages  not  represented  by  dividend.  There  were 
certain  parts  of  lines  existing  which  did  not  and  could  not  have 
been  expected  to  pay  any  one,  except  the  Government  for  strategic 
purposes ;  and  over  the  whole  of  the  lines  the  mails  passed  free. 
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with  the  exoeption  of  a  small  charge  for  the  sorting  carriages. 
The  oflBoers,  soldiers,  and  the  army  followers  traveled  at  much 
rednced  fistres,  resulting  in  a  very  large  saving  to  the  Government. 
It  would  also  be  generally  admitted  that  the  eflFect  of  railways, 
made  by  Government,  could  not  be  argued,  as  proposed  by  the 
Author,  simply  upon  the  question  of  whether  the  dividend  was 
3  per  cent,  or  more.  When  the  effect  of  the  introduction  of  rail- 
ways into  India  was  under  consideration,  the  increased  prosperity 
of  the  country,  consequent  thereon,  should  be  taken  into  account. 
Now  what  had  been  the  effect  of  railways  upon  the  country 
already?  Taking  the  year  1849,  before  the  railways  were  com- 
menced, the  imports  into  the  country — representing  the  comparative 
condition  of  the  people — were  about  £8,300,000,  and  twenty  years 
after  that  period  they  were  £36,000,000.  Taking  the  exports, 
representing  the  productiveness  of  the  country,  beginning  at 
£16,000,000  in  1849,  they  rose  to  £53,000,000  in  1869.  Was  that 
no  justification  for  the  construction  of  the  existing  railways  in 
India  ?  Again,  in  the  article  of  cotton  the  value  exported,  in  1849, 
was  about  £1,776,000,  and  in  1869,  and  since 'that  date,  the  value 
exported  had  been  upwards  of  £20,000,000.  A  numl)er  of  other 
products  had  been  much  more  largely  cultivated.  The  export  of 
jute  had  risen  from  about  £68,000  to  about  £2,000,000;  timber  from 
£28,000  to  £268,000;  seeds  from  £71,000  to  £2,000,000  in  that 
twenty  years.  Did  not  that  show  that  the  growth  of  the  wealth 
of  the  country  had  expanded  with  the  construction  of  railways, 
which  had  given  the  required  facilities  for  the  carriage  of  the 
produce  to  the  shipping  ports  ? 

In  one  of  his  valuable  and  interesting  reports — written  in  1860 
— Mr.  Danvers  stated  that  more  than  Id.  per  pound  was  saved 
by  the  railways  in  the  carriage  of  cotton:  taking  the  quantity 
carried  during  late  years,  this  saving  had  been  from  £2,500,000  per 
annum  to  £3,600,000  per  annum ;  and  in  each  of  the  years  1 864-65- 
66,  instead  of  £1,750,000,  as  in  1849,  £35,750,000  worth  of  cotton 
was  exported.  The  quantity,  producing  this  enormous  amount, 
could  not  have  been  carried  to  the  shipping  ports,  if  it  had  not 
been  for  the  railways,  and  therefore  it  would  not  have  been  grown  ; 
and  the  difference  in  the  value  of  that  article  alone  in  those  three 
years  exceeded  100  millions  sterling,  or  more  than  the  cost  of  all 
the  railways  put  together. 

The  limited  dividend  now  earned  did  not  represent  the  required 
capabity  of  the  existing  railways.  The  traffic  was  bulky;  the 
rates  were  not  high,  and  the  period,  during  which  the  dividend 
was  earned,  extended  over  only  about  two-thirds  of  the  year.   Rail- 
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ways  rnnst  be  capable  of  carrying  at  least  the  maximum  existing 
traffic,  which  had  amounted  to  about  £132  per  mile  per  week  on  a 
part  of  the  Great  Indian  Penineula  railway,  where  the  ruling 
gradient  was  1  in  120,  and  to  about  £100  per  mile  per  week  on 
an  incline  of  1  in  40,  of  14  miles  in  length.  The  power  required 
to  work  this  traffic,  on  such  gradients,  was  fally  as  great  as  that 
which  was  necessary  to  work  the  traffic  of  the  London  end  of  the 
London  and  North  Western  railway  over  its  gradient  of  1  in  330. 

It  had  been  requisite  to  increase  the  power  of  the  locomotiyes 
employed  until  they  were  as  powerful  as  any  in  this  country.  The 
traffic  which  had  existed  could  not  be  carried  on  the  light  3  ft.  3|  in.- 
gaugo  railway  proposed  by  the  Government.  The  traffic  had  in- 
creased, as  had  been  explained  by  Mr.  I'rioe  Williams,  and  it  would 
certainly  continue  to  increase. 

The  traffic  on  English  railways,  between  the  years  1849  and 
1867,  had  increased  in  proportion  to  the  increase  of  capital  ex- 
penditure in  the  following  ratios : — 

Capital  expended,  120  per  cent. 
Passenger  traffic  receipts,  240  per  cent. 
Goods  traffic  receipts,  400  per  cent. 

It  was,  therefore,  not  surprising  to  find,  that  the  exports  from 
Bombay,  which  were  very  largely  carried  by  railway,  had  increased 
between  1849  to  1869  from  £6,000,000  to  £24,000,000. 

In  the  absence  of  Mr.  Fowler,  he  wished  to  make  an  observation 
on  a  misapprehension  which  he  thought  had  arisen  respecting 
that  gentleman's  report.  The  Author  had  based  his  calculation  of 
cost,  partly  on  figures  found  in  Mr.  Fowler's  report,  and,  with  the 
skill  of  an  advocate,  he  had  averaged  those  with  other  figures  given 
by  Mr.  Hawkshaw.  Mr.  Hawkshaw  had  given  an  explanation  of 
his  figures,  but  Mr.  Fowler  was  not  there  to  explain  his  figures. 
Mr.  Harrison  and  Mr.  Bruce  criticised,  with  fairness  and  truth, 
the  basis  of  the  estimate  in  Mr.  Fowler's  report.  Now  a  careful 
reading  of  that  report  led  Mr.  Berkley  to  believe  that  the  Author, 
as  well  as  Mr.  Harrison  and  Mr.  Bruce,  had  been  labouring 
under  a  misapprehension.  Mr.  Fowler  stated  distinctly,  that  the 
"  dimensions,  quantities,  and  prices  "  were  assumed  by  him  to  be  the 
same  as  those  adopted  by  the  other  Commissioners — Messrs.  Strachey, 
Dickens,  and  Kendel — for  the  purpose  of  comparing  the  cost  of  a 
2  ft.  9  in.  gauge,  and  a  3  ft.  3  in.  gauge,  the  adoption  of  one,  or 
the  other  of  which,  was  the  practical  question  referred  to  the  Com- 
missioners ;  and  Mr.  Fowler  added,  to  make  this  clear,  J^)^t  in 
carrying  out  the  work  I  have  advised  the  reconstrao 
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detail."  He  guarded  himself  by  those  words  from  its  being 
assumed  that  the  dimensions,  &c.,  were  the  bases  on  which  he 
would  calculate  the  diflference  of  cost  between  the  6  ft.  6  in.  gauge 
and  the  narrow  gauge. 

The  subject  of  cost  was  all-important  in  this  discussion ;  for,  in 
the  words  of  the  Author,  the  only  reason  "  for  adopting  a  narrow 
gauge,  was  belief  in  its  superior  economy."  Mr.  Berkley  had,  there- 
fore, taken  the  trouble,  with  the  permission  of  Mr.  Bruce,  to  examine 
that  gentleman's  estimates ;  and  though  he  did  not  exactly  agree 
with  Mr.  Bruce  in  the  figures  he  arrived  at,  Mr.  Berkley  found  that 
he  had  adopted  a  true  method  of  comparison  between  the  cost  of  lines 
made  on  the  5  ft.  6  in.'  gauge  and  on  the  m5tre  gauge.  Mr.  Bruce  had 
to  construct  216  miles  of  line  on  the  metre  gauge.  Every  work  was 
designed,  and  the  quantities  were  ascertained.  He  designed  them 
over  again,  making  them  sufficient  for  a  line  of  equal  capacity  on 
the  6  ft.  6  in.  gauge ;  the  diflference  of  the  quantities  were 
valued  at  the  schedule  rates  of  the  contract,  and  he  thus  arrived 
at  the  correct  figure  representing  the  diflference  of  cost.  Why  Mr. 
Berkley  did  not  quite  agree  with  Mr.  Bruce*s  result  was,  because 
he  did  not  think  that  works  designed  for  a  railway  generally 
represented  all  the  works  that  were  required  ;  therefore  he  thought 
there  might  be  a  percentage  of  contingencies,  larger  than  was 
allowed  by  Mr.  Bruce,  which  would  tell  upon  the  diflference  of  the 
quantities,  as  well  as  upon  the  quantities  themselves.  I'herefore 
Mr.  Berkley  preferred  to  put  the  extra  cost  at  £250  per  mile,  instead 
of  £200  per  mile  which  Mr.  Bruce  had  given.  To  check  this 
further,  he  had,  with  the  assistance  of  Mr.  Manning — who  had 
been  for  sixteen  years  in  India,  employed  on  the  constructi6n  of  the 
Great  Indian  Peninsula  railway — taken  out  the  quantities  for 
upwards  of  1,200  miles  of  the  Great  Indian  Peninsula  railway, 
and  had  applied  to  the  diflference  of  the  quantities  of  earthwork, 
ballast,  masonry  in  bridges  and  culverts,  iron  bridges,  <fec.,  the 
schedule  rates  at  which  such  works  had  been  executed,  and  he  thus 
had  arrived  at  the  excess  of  cost  of  a  6  ft.  6  in.  gauge  line  over 
one  on  the  smaller  gauge,  in  the  country  traversed  by  the  1,275  miles 
of  the  Great  Indian  Peninsula  railway.  The  sleepers,  which  formed 
the  most  important  item  of  excess,  he  took  at  the  value  per  cubic 
foot  at  which  they  were  delivered  at  Bombay,  and  charged  them 
with  500  miles  of  railway  carriage  and  50  miles  of  land  carriage. 
The  result  of  that  calculation  was  a  diflference  of  £400  per  mile.  !Mr. 
Bruce  was  having  his  earthwork  done  for  4d.  per  yard  ;  the  average 
price  on  the  Great  Indian  Peninsula  railway  was  8d.  per  yard,  and 
other  prices  in  Madras  were  lower  than  those  ruling  in  the  Bombay 
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presidency ;  but  Mr.  Berkley  desired  to  err,  if  at  all,  on  the  side  of 
over-estimating  the  excess  of  cost  of  the  railways  on  the  5  ft.  6  in. 
gauge.  He  felt  sure  that  the  average  difference  of  cost  in  India 
would  not  exceed  £400  per  mile.  This  difference  of  £400  per 
mile  was  in  excess  of  that  which  they  would  have  experienced; 
but  assuming  this  amount,  the  account  on  the  Punjab  railways 
stood  thus : — 773  miles  at  £400  =  £309,200  =  saving  by  m^tre  gauge; 
while  the  cost  of  laying  the  third  rail  and  of  extra  rolling-stock 
would  be  £647,877  :  showing  a  balance  in  favour  of  the  standard 
gauge  of  £338,677.  To  this  must  be  added  the  cost  of  the  tran- 
shipping station,  the  cost  of  working  it,  and  the  cost  of  maintaining 
the  third  rail,  where  laid.  If  therefore  economy  was  to  be  regarded, 
the  cheapest  thing  to  do  was  to  lay  the  5  ft.  6  in.  gauge,  with 
light  rails,  on  the  Punjab  lines. 

The  saving  which  would  be  effected  by  making  railways  on  the 
m^tre  gauge  had  not  been  stated  by  Mr.  Kendel,  but  Mr.  Molesworth 
had  given  his  opinion,  *'  that  the  saving  in  first  cost  of  construction, 
between  a  narrow  gauge  line,  and  one  on  the  standard  gauge,  was 
nf>t  large."  Mr.  Berkley  had  reported  on  the  subject  of  the  gauge 
of  the  Indore  line,  in  which  the  commercial  element  was  combined 
with  the  strategic  element ;  which  rendered  it  a  case  of,  at  least, 
as  great  importance  as  the  railways  in  the  Punjab.  It  com- 
menced by  a  junction  with  the  Great  Indian  Peninsula  railway 
at  Khundwa,  about  380  miles  from  Bombay,  and  formed  part  of  a 
through  route,  from  that  city  and  shipping  port,  to  Agra,  Delhi, 
and  the  north-west  of  India.  By  the  construction  of  the  proposed 
state  railways,  passing  Indore,  on  the  metre  gauge,  breaks  of 
gauge  would  be  established  on  that  most  important  line  of  com- 
munication, at  Delhi,  at  Agra,  and  at  Khundwa,  as  well  as  at 
Lahore,  and  the  prosperity  of  the  district  would  be  sacrificed ;  for 
while  there  was  excellent  iron  ore  and  limestone,  which  had  been 
worked  on  the  state  line,  the  coal  necessary  to  utilise  it  was  on  the 
Great  Indian  I^eninsula  railway  ;  in  fact,  the  break  of  gauge  at 
Khundwa  would  separate  the  coal,  the  iron,  and  the  limestone 
districts,  as  well  as  important  cities,  districts,  and  military 
stations  from  their  shipping  port,  and  from  the  metropolis  of 
western  India.  He  believed  there  could  not  be  any  saving  of  cost 
equivalent  to  these  serious  disadvantages. 

He  did  not  propose  to  discuss,  in  any  detail,  the  questions  of  the 
cost  of  maintenance  and  of  working.  Maintenance,  he  believed, 
would  be  practically  the  same  on  both  gauges.  The  sidings  on  the 
narrow  gauge  must,  necessarily,  be  longer,  and  therefore  both  their 
first  cost  and  their  maintenance  would  be  greater  on  the  narrow 
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gaugo  than  on  the  standard  gauge.  The  advantages  in  point  of 
economy  of  working  would,  in  his  opinion,  be  on  the  side  of  the 
6  ft.  6  in.  gauge.  On  this  subject  he  would  quote  Mr.  Molesworth, 
who,  in  his  report  on  the  State  railways,  when  speaking  of  the 
assumed  superiority  of  the  narrow  gauge — ^in  respect  of  dead  load 
to  load  carried — said  that  it  was  a  fallacy,  and  also  stated— that 
which  every  one  who  knew  India  would  confirm — that  the  traffic 
on  the  Indian  railways  was  bulky,  and  that  for  bulky  material  the 
broad  gauge  was  the  more  advantageous. 

It  had  been  argued,  that  a  break  of  gauge  in  India  was  very 
different  from  a  break  of  gauge  in  England ;  but  whether  in 
England  or  in  India  the  evil  would  be  in  proportion  to  the  amount 
of  the  traffic,  and  to  the  character  of  the  traffic  passing  the  point 
where  the  break  was  established.  But  the  comparative  inefficiency 
of  the  natives  at  the  stations,  and  the  pilfering  and  bribery  going 
on,  made  it  more  serious  in  India,  than  in  England,  and  it  must  be 
borne  in  mind,  that  it  would  affect  the  prosperity  of  the  community 
quite  as  largely  as  it  would  affect  the  prosperity  of  the  company. 

Again,  ho  found  Mr.  Molesworth  had  considered  this  subject,  and 
had  reported  that  the  break  of  gauge  was  a  "  very  serious  evD," 
the  amount  of  which  was  more  than  equivalent  to  20  miles  of 
carriage  along  the  line,  which  he  "  understood  was  the  estimate  of 
traffic-managers."  I'hat  was  the  expression  of  the  Engineer-in-Chief 
of  the  State  railways  of  India,  with  reference  to  ordinary  traffic; 
but  in  speaking  of  the  transferring  of  ordnance  and  ammunition, 
he  said  they,  as  yet,  knew  very  little  about  it,  and  that  it  was  neces- 
sary that  a  series  of  experiments  should  be  made.  Yet,  before  they 
had  made  the  experiments— required  to  prove  the  efficiency  of  lines, 
necessary  to  ensure  the  safety  of  the  empire — they  were  constructing 
these  lines  on  a  gauge  the  capacity  of  which  was  as  yet  unknown. 
Without  going  into  details,  which  he  had  at  hand,  with  reference  to 
the  Great  Western  railway,  he  might  briefly  mention  that  out  of 
893  miles  of  broad  gauge— 7  ft. — 650  miles  had  been  altered  to 
the  4  ft.  8i  in.  gauge ;  and  he  did  not  hesitate  to  prophesy  that 
only  a  brief  period  would  elapse  before  all  the  rest  would  be  altered. 
It  was  difficult  to  arrive  at  the  details  of  a  Railway  Company's 
accounts ;  but  there  had  been  votes  taken  which  gave  a  pretty  good 
clue  to  the  outlay ;  and  he  did  not  hesitate  to  say  that  the  cost  of  the 
adoption  of  an  uniform  gauge  on  the  Great  VVestoin  railway  would 
amount  to  fully  a  million  and  a  half  sterling.  Notwithstanding  that 
enormous  expenditure  the  company  had,  partly  by  getting  rid  of 
the  evil  of  break  of  gauge,  risen  from  a  state  of  great  adversity  to 
the  position  of  one  of  the  most  prosperous  railways  of  England. 
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Of  course  this  arose  partly  from  a  combination  of  other  circum- 
stances; but  the  increased  prosperity  was  largely  due  to  the 
establishment  of  uniformity  of  gauge.  It  had  been  urged  by 
General  Strachey,  that  the  experience  as  to  this  English  railway 
would  not  apply  to  India.  Now  was  this  true  ?  If  so,  why  had 
the  Commissioners  calculated  on  an  expenditure  of  £327,177  on 
the  Punjab  railways,  to  avoid  the  evils  of  break  of  gauge?  and 
why  did  Messrs.  Strachey,  Dickens,  and  Rendel  contemplate  that 
it  might  be  necessary  to  lay  a  third  rail  on  the  5,000  miles  of 
existing  railway  in  India  at  an  estimated  cost  of  £5,000,000 
sterling  ? 

Mr.  Berkley  had  entered  on  the  consideration  of  this  question 
with  an  earnest  desire  to  see  whether  some  compromise  could  not 
be  introduced  ;  because,  though  the  Government  might  have  made 
a  mistake,  they  had  bought  materials  for  the  state  railways,  and 
the  question  naturally  arose,  could  they  not  use  them  somewhere  ? 
Must  they  sell  them  at  a  loss  ?  If  they  did  as  the  Eastern  Counties 
Company  had  done,  in  days  gone  by,  namely,  make  a  present  s€K3ri- 
fice  to 'obtain  an  uniform  gauge,  they  would,  in  his  opinion,  do 
that  which  was  commercially  wise,  and  which  would  be  for  the 
benefit  of  the  country ;  but  if  this  was  too  much  to  ask,  perhaps 
the  material  purchased  might  be  utilized  on  some  of  the  proposed 
lines  ?  Knowing  India  moderately  well,  and  considering  the  fact 
that  they  had  scarcel}'  any  roads  to  the  present  stations,  that  the 
land  required  irrigation,  and  that  the  harbours  in  India  wanted 
docks,  he  ventured  to  suggest,  that  the  Indian  Government  had 
yet  a  great  deal  to  do,  before  entering  upon  the  construction  of 
10,000  miles  of  railway  ;  and  that  it  would  be  wise  to  proceed  with 
those  works  which  would  increase  the  productiveness  of  the  land 
and  utilize  the  existing  railways,  and  to  make  only  such  new  lines 
as  would  be  feeders,  or  were  strategically  or  commercially  necessary, 
at  the  present  time,  in  the  cheapest  way  they  could,  by  the  adoption 
of  inferior  gradients  and  light  rails  on  the  standard  gauge. 

Colonel  J.  P.  Kennedy,  in  an  authorized  communication  through 
the  Council,  stated  that  he  generally  concurred  in  what  had  been 
said  in  regard  to  the  evil  effects  of  a  break  of  gauge.  Still  he  main- 
tained that  if  there  were  no  railways  in  India,  and  a  gauge  had  to 
be  chosen,  the  3  ft.  3  in.,  or  mHre,  gauge  was  not  the  one  which 
should  be  adopted.  It  could  be  incontrovertibly  proved  that  such  a 
narrow  gauge  was  wholly  inapplicable  to  the  peculiar  traffic  of  India. 
The  proper  principle  was  to  make  the  width  of  the  wagon-load 
proportionate  to  the  width  of  the  gauge.  If,  as  proposed,  the 
load  was  projected   laterally  beyond  the  base,  or  gauge  of  the 
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wagon,  80  as  to  carry  the  broad-gauge  load  on  the  narrow-gauge 
line,  accidents  would  inevitably  result  from  such  a  violation  of  the 
ordinary  laws  of  equilibrium.  He  had  carefully  classified  the  gooiis 
traffic  conveyed  over  the  Bombay,  Baroda  and  Central  India  rail- 
way, 312  miles  in  extent,  during  the  years  1870  and  1871,  accord- 
ing to  the  approximate  specific  gravity,  per  cube  foot,  compared 
with  the  bulk  per  ton  of  each  kind  of  goods ;  *  and  he  had  arrived 
at  the  conclusion  that  such  a  classification  was  the  only  tost  by 
which  the  fitness  of  different  railway  gauges,  or  the  proper  distance 
between  the  rails  of  the  wagon  track  for  the  conve^-ance  of  traffic, 
could  possibly  be  established,  as  affecting  the  relation  existing 
between  the  bulk  and  weight  of  the  prevalent  classes  of  product  to 
be  conveyed  in  any  country.  It  showed  that  the  fitting  gauge  for 
the  conveyance  of  light  products  must  be  wide— while  that  for 
conveying  heavy  minerals  might  be  narrow,  and  that  the  wide 
gauge  suited  both  light  and  heavy  traffic.  It  also  proved  that  the 
5  ft.  6  in.  gauge,  established  for  India  in  1851,  was  the  most 
suitable  that  could  have  been  selected ;  whilst  the  3  ft.  3  in.  gauge, 
now  sought  to  be  established,  would  not  merely  introduce  the 
inconvenience  of  a  break  of  gauge,  as  in  England,  but,  in  addition, 
inflict  a  permanent  injury  upon  the  commerce  of  the  country,  by 
providing  a  wholly  unsuitable  means  of  transport  for  the  products 
to  be  conveyed. 

Mr.  J.  W.  Grover,  in  an  authorized  communication  through  the 
Council,  stated  that  the  entire  question  of  Indian  gauge  should  be  re- 
eonbidered.  It  was  true  that  nearly  5,000  miles  of  railway  had  been 
constructed  on  the  5  ft.  6  in.  gauge,  but  it  was  stated  that  10,000 
more  miles  had  yet  to  be  laid  down,  and  if  so,  he  would  ask  whether 
it  would  not  be  wiser  to  alter  the  gauge  of  the  existing  lines,  rather 
than  to  i)erpetuate  an  error  for  the  sake  of  preserving  uniformity  ? 
At  the  first  view,  such  a  suggestion  might  appear  startling,  but 
he  believed  a  little  consideration  would  show,  that  changing  the 
gauge  was  not  so  formidable  an  undertaking  as  persons  might 
suppose.  In  the  course  of  the  last  year  he  had  to  make  several 
estimates  for  railways  of  considerable  length  and  of  various  gauges, 
in  the  Austrian  Empire— the  lines  running  over  a  level  country,  such 
as  the  plains  of  Hungary.  In  considering  the  question  of  the  gauge 
which  should  be  adopted,  he  arrived  at  the  conclusion  that  the  saving 
of  a  m^tre-gauge  line,  over  one  of  4  ft.  8^  in.  gauge,  was  from  10  per 
cent,  to  12  per  cent.,  according  to  circumstances.  He  believed  that 
amount  could  be  saved  in  constructing  a  line  on  level  ground,  but 

'  Vide  Appendix  V. 
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when  rough  country  had  to  be  dealt  with,  the  saving  which  would 
arise  from  adopting  the  narrow  gauge  would  be  much  greater. 
Much  depended  upon  the  sharpness  of  the  curves,  and  the  manner 
in  which  the  line  could  be  made  to  accommodate  itself  to  the 
mountain  faces.  In  some  places,  particularly  in  the  Austrian  Alps^ 
he  found  that  he  could  get  a  very  fair  line  on  the  narrow  gauge 
at  a  moderate  cost,  with  sharp  curves,  where  it  would  be  commer- 
cially impracticable  to  take  a  4  ft.  8  J  in.  gauge  line  with  curves  of 
10  chains  radius.  The  real  question  appeared  to  resolve  itself  into 
this  : — Was  the  5  ft.  6  in.  gauge  in  India  made  the  most  of,  or  was 
It  not  to  a  great  extent  wasted,  and  therefore  superfluous  ?  Which 
meant,  could  not  the  same-sized  vehicles  which  were  now  placed  upon 
it,  be  equally  well  carried  upon  a  narrower  gauge  ?  In  Canada, 
on  the  Toronto  Grey  and  Bruce  railway,  vehicles  having  bodies 
8  ft.  6  in.  wide,  precisely  the  same  width  as  the  Indian  vehicles, 
ran  with  perfect  security  upon  a  gauge  of  3  ft.  6  in.  At  Festiniog, 
there  was  a  2  ft.  gauge,  carrying  trains  safely  round  very  sharp 
curves,  having  a  very  great  super-elevation  of  the  exterior 
rail.  The  vehicles  had  bodies  of  5  ft.  6.  in.  width,  and  even  6  ft. 
width,  or  three  times  the  gauge.  In  America,  the  Pullman  cars 
were  11  ft.  3  in.  wide  on  a  4  ft.  S\  in.  gauge ;  and  on  some  English 
railways,  carriages  9  ft.  6  in.  wide  were  used  with  perfect  safety. 
Hence  it  was  clear  that  the  vehicles  might  be  safely  made  more 
than  twice  the  width  of  the  gauge  without  any  great  reduction  in 
the  size  of  the  wheels.  Such  being  the  case,  it  was  manifest  that 
the  Indian  vehicles  should  be  made  at  least  11  ft.  wide ;  but  if  this 
were  done,  they  would  become  so  bulky  and  ponderous  as  to  be 
useless,  and  would  give  greater  disproportion  of  dead  weight  to 
paying  weight  than  they  did  at  present.  Hence,  it  appeared  to  him 
that  the  Indian  gauge  was  a  mistake,  and  the  sooner  it  was  altered 
the  bettor.  To  effect  such  an  alteration  would,  however,  require  time. 
Supposing  it  to  be  spread  over  from  ten  years  or  fifteen  years,  the 
Bussians  would  not  very  likely  be  in  a  position  to  invade  India 
before  the  alteration  was  effected.  It  was  not  possible  for  him, 
without  8i)ecial  data,  to  give  an  estimate  of  the  cost  of  the  change, 
but  he  could  not  avoid  commenting  on  Mr.  Fowler*s  estimate  of 
£52,500,  or  £500  a  mile,  for  the  conversion  of  the  105  miles  from 
Kotreo  to  Kurrachee  from  5  ft.  6  in.  to  3  ft.  6  in.  He  had  received  a 
letter  from  Mr.  W.  G.  Owen,  M.  Inst.  C.E.,  the  Engineer  of  the 
Great  Western  railway,  dated  27th  February,  1873,  in  which  he 
said,  writing  of  the  cost  of  converting  the  gauge  of  an  ordinary 
railway  simply  laid  on  cross  sleepers  : — **  I  should  think  about 
£100  a  mile  single  would  be  a  good  allowance,  including  such  small 
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stations  as  you  might  have  to  deal  with  ;"  and  Mr.  F.  Fox,  M.  Inst. 
C.E.— the  Engineer  of  the  Bristol  and  Exeter  railway— also  wrote 
to  Mr.  Grover,  saying  that  he  estimated  £100  per  mile  for  the 
alteration  of  a  single  line  from  the  7  ft.  gauge  to  the  4  ft.  8J  in. 
gauge,  not  including  the  parts  through  the  stations ;  the  costs,  of 
altering  the  line  through  the  stations  he  put  at  £160  per  mile. 
The  actual  cost  of  altering  one  branch  line  laid  on  cross  sleepers 
was  only  £71  per  mile ;  and  he  summed  up  by  saying  that,  **  at  the 
present  prices,  £160  to  £180  a  mile  of  single  line  would  be  a  fair 
estimate  for  converting  a  7  ft.  to  a  4  ft.  8J  in.-gauge  line."  The 
change  of  rolling-stock  was  of  course  a  serious  difficulty,  and  that 
of  the  engines  was  still  more  so ;  but  the  Bristol  and  Exeter  Eail- 
way  Company  had  been  for  some  time  having  both  engines  and 
rolling-stock  so  constructed  as  to  be  convertible.  The  Chairman 
of  that  railway,  in  his  last  Report^  observed  that  "  the  whole  cost 
of  converting  the  line  would  be  £31,000,"  or,  on  1 61  miles  of  double 
and  single  line,  about  £205  |>er  mile.  He  also  stated,  that  '^  at  that 
moment  they  had  300  wagons,  convertible  at  a  cost  of  £3  to  £5 
each.  They  had  three  narrow-gauge  engines,  and  eleven,  either 
convertible  or  being  constructed  to  be  convertible,  some  of  which 
would  cost  £50  each  to  convert,  some  £250  each;  some  of  the 
shunting  engines,  £100  each." 

If  during  the  next  ten  years,  or  fifteen  years,  the  rolling-stock 
and  engines  of  the  Indian  lines  were  so  built  as  to  be  convertible, 
or,  indeed,  if  the  broad  gauge  was  transformed  into  the  narrow 
gauge  by  degrees,  the  expense  of  the  alteration  might  be  ren- 
dered very  small.  For  the  sake  of  argument,  he  would  assume  that 
the  conversion  of  the  Indian  single  lines,  on  cross  sleepers,  would  not 
exceed  the  cost  of  that  of  the  double  lines  of  the  longitudinal  system 
of  the  Bristol  and  Exeter  railway,  and  that  if  £205  were  enough 
for  the  latter,  it  should  suffice  for  the  former ;  always  l)caring  in 
mind  that  the  change  must  be  spread  over  a  period  of  years.  If 
it  were  assumed  that  Mr.  Bruce  was  correct,  and  that  the  saving 
effected  by  the  adoption  of  the  narrow  gauge  would  be  at  the  rate 
of  £200  per  mile  only,  there  would  be  nearly  enough  saved  out  of 
every  new  mile  of  narrow-gauge  line  built  in  future  to  alter 
one  mile  of  the  5  ft.  6  in.  gauge.  The  Author  assumed  that 
6  miles  of  5  ft.  G  in.  gauge  could  be  altered  for  the  saving  effected 
by  constructing  one  mile  on  the  narrow  gauge.  If  that  estimate 
was  correct,  by  the  time  1,000  miles  of  new  narrow-gauge  line 
were  built,  the  whole  of  the  existing  gauge  might  be  altered.  Mr. 
Grover's  impression  W6is,  that  the  average  saving  of  the  3  ft.  6  in.- 
gauge  lines  over  those  of  the  5  ft.  6  in.  gauge  would  be  found  to  be 
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about  £500  per  mile  for  a  single  line  in  a  country  presenting  a 
slight  amount  of  topogi-aphioal  difficulty ;  and  that  the  general  cost 
of  converting  the  Indian  lines  from  the  6  ft.  6  in.  gauge  to  the 
3  ft.  6  in.  gauge,  spread  over  from  ten  years  to  fifteen  years,  would 
be — including  allowance  for  stations,  engines,  and  rolling-stock — 
from  £300  per  mile  to  £352  per  mile.  But,  without  acquaintance 
with  India,  it  was  not  possible  to  give  an  estimate  which  could 
be  received  as  universally  applicable. 

Mr.  Joseph  Mitchell,  in  an  authorized  communication  through 
the  Council,  stated  some  facts  which  had  come  under  his  observa- 
tion, as  Engineer  to  the  Dingwall  and  Skye  railway.  That  line 
extended  from  the  main  through-lines  on  the  Moray  Frith,  on  the 
east  coast  of  Scotland,  to  Strome  Ferry  on  the  west  coast,  a  dis- 
tance of  53  miles.  The  object  of  the  line  was  to  connect  the  west 
coast  and  the  islands  of  the  Hebrides,  with  the  east  coast.  But, 
as  it  passed  through  a  thinly-peopled  and  pastoral  district,  it  was 
necessary  that  the  works  should  be  constructed  with  the  utmost 
economy.  Mr.  Fowler,  who  was  a  large  landed  proprietor  in 
that  district,  was  a  Director,  and  Mr.  Mitchell's  late  partner, 
Mr.  Murdoch  Paterson,  was  instructed  to  take  in  offers  for  a 
3  ft.  6  in.  gauge.  The  following  data  were  ftimished  for  his 
guidance : — "  Gauge,  3  ft.  6  in.  from  centre  to  centre :  rails,  46  lbs. 
per  yard ;  chairs,  none ;  rails  to  be  fastened  by  keys,  as  in  Ger- 
many and  France ;  ballast,  15  in.  deep  :  excavations,  embankments, 
bridges,  &c.,  to  be  reduced  accordingly;  sleepers,  7  ft.  by  8  in. 
and  4  in.,  half  covered,  3  ft.  apart  from  centre  to  centre.  When 
saving  can  be  made,  curves  of  ten  chains  radius  to  be  adopted, 
and  gradients  of  1  in  50  to  be  adopted,  wherever  a  saving  can  be 
made  by  the  alteration.  The  weights  to  be  calciQated  for  bridges 
will  be  two-thirds  per  lineal  foot  of  the  calculations  for  the  4  ft. 
8^  in.  gauge.  No  dressed  stone  to  be  used  unless  absolutely 
necessary."  A  line  of  4  ft.  8^  in.  gauge  was  iQtimately  deter- 
mined on,  and  it  consisted  of  sleepers,  chairs,  and  ballast  of 
the  ordinary  size  and  strength  for  that  gauge,  with  works  of 
the  most  substantial  construction,  the  rails  70  lbs.  per  yard,  the 
whole  capable  of  sustaining  the  Highland  Company's  heaviest 
engines,  with  curves,  which  were  very  few,  of  15  chains  radius. 
As  economy  was  of  the  greatest  consequence,  Mr.  Paterson  drew 
up  the  specification  and  schedules  with  great  care,  advertised  the 
works,  and  received  tenders  from  ten  different  contractors.  The 
lowest,  from  a  most  respectable  firm,  was — for  the  3  ft.  6  in. 
gauge,  £2,860  per  mile,  and  for  the  4  ft.  8^  in.  gauge,  £3,920 
per  mile,  making  a  difference  in  jcost  of  £1,060  per  mile.     The 
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Directors,  after  due  deliberation,  and  considering  that  their  goods 
traffic  would  be  heavy  trains  of  cattle,  sheep,  wool,  and  fish, 
preferred  rather  to  encounter  the  extra  expense  of  £1,000  per 
mile,  and  to  adopt  the  4  ft.  8^  in.  gauge,  than  to  be  subjected 
to  the  inconvenience  and  annoyance  of  a  break  of  gauge  at  the 
junction  of  the  main  through  lines.  The  line  had  been  completed, 
including  land  and  every  expense,  at  a  trifle  over  £5,000  per  mile, 
and  had  been  opened  for  two  years.  He  never  heard  a  complaint 
or  any  regret  that  the  4  ft.  8^^  in.  gauge  had  been  adopted. 

Although  a  great  advocate  for  the  narrow  gauge,  the  Duke 
of  Suthetland,  on  his  extension  railway — through  his  own  county 
to  the  extreme  north  at  Wick  and  Thurso — 84  miles  in  length, 
had  felt  it  prudent  to  use  the  4  ft.  8  J  in.  gauge,  on  the  ground 
that  it  was  an  extension  of  the  main  through  line,  and  that  it  was 
objectionable  to  have  a  break  of  gauge. 

Colonel  J.  T.  Smith,  R.E.,  F.R.S.,  in  an  authorized  communication 
through  the  Council,  stated  that  the  question  of  the  relative  amount 
of  the  working  expenses  on  the  different  gauges  had  apparently  been 
passed  over  by  nearly  all  the  speakers,  possibly  on  account  of  its 
obscurity,  and  of  the  difficulty  of  procuring  the  necessary  data  for 
comparison.  It  appeared  to  him  that  the  comparative  working  costs 
of  the  two  lines  were  quite  as  important  as  their  comparative  first 
costs.  The  necessity  of  not  burthening  the  Indian  revenue  had  l)oen 
urged  ;  but  it  was  not  the  first  cost  which  burthened  the  revenue, 
— that  would  be  borrowed  in  any  case—  but  it  was  the  interest  of 
the  first  cost,  added  to  the  current  expenses  of  working  the  lines, 
which  was  the  real  charge  on  the  current  revenue. 

If  the  cost  of  the  whole  programme  of  the  Indian  Government 
were  assumed  to  be  £00,000,000,  and  the  interest  £.^,000,000  per 
annum,  the  working  expenses,  when  the  lines  were  developed,  might 
approximately  be  taken  to  be  equal  to  the  latter  sum,  and  ought 
not  to  exceed  it ;  the  whole  current  outlay  to  be  met  by  receipts 
being  £6,000,000  per  annum.  But  if  it  were  the  fact,  that  the 
working  expenses  of  the  proposed  narrow-gauge  lines  were,  by  any 
possibility,  double  that  of  the  standard -gauge  lines,  it  was  clear 
that  the  demand  upon  the  current  revenue  would  be  exactly  the 
same  as  if  the  railway's  cost  £120,000,000,  instead  of  £j)0,000,000 : 
and  in  the  same  way  in  proportion  to  any  other  excess.  Hence  the 
working  expenses  were  of  fully  as  much  importance  as  the  cost  of 
construction.  They  were,  indeed,  more  so,  if  the  interests  of  com- 
merce, as  well  as  those  of  the  Government  Treasury,  were  duly 
considered. 

The  difficulty  of  obtaining  d^ta  for  comparison,  as  to  the  working 
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expenses  of  the  several  gauges,  arose  out  of  the  want  of  a  sufficient 
number  of  examples  of  each  kind,  which  would  be,  in  all  respects, 
under  equal  conditions.  There  were  a  number  of  standard- gauge 
railways,  in  Great  Britain,  which  might  be  safely  taken  to  be  well 
made,  maintained,  and  managed,  and  under  equal  conditions,  as  to 
the  prices  of  materials  and  labour,  but  there  were  not  an  equal 
number  of  narrow-gauge  railways  to  compare  with  them.  The 
narrow-gauge  lines  of  foreign  countries,  even  if  it  were  granted  that 
they  were  equally  well  constructed  and  maintained,  could  not  be 
used  for  purposes  of  comparison,  nor  could  the  working  expenses  of 
tramways,  or  hastily  and  cheaply  built  contractors'  lines,  be  taken 
as  a  basis.  The  only  example  he  was  aware  of  was  the  Festiniog 
railway.  That  line  was  well  constructed  and  maintained,  and  had 
been  worked  under  similar  circumstances  to  other  British  lines,  in 
respect  to  the  prices  of  materials  and  labour.  There  was  ample 
information  regarding  it,  and  it  was  acknowledged  and  appealed 
to  as  a  specimen  of  the  system.  He  did  not  propose,  however,  to 
argue  that  the  results  shown  by  the  Festiniog  line,  and  which 
would  be  found  unsatisfactory,  fairly  represented  the  necessary  ac- 
companiments of  the  narrow-gauge  system.  He  should  consider 
it  unfair  to  erect  a  general  principle  upon  a  single  instance,  how- 
ever unexceptionable  it  might  be.  All  he  wished  to  deduce  firom 
the  information  which  that  railway  supplied  was,  that  there  was 
primd  facie  evidence  to  show  the  probability  of  there  being  extra 
expense  in  working  narrow-gauge  lines  ;  and  that,  considering  the 
equal  or  even  greater  importance  of  that  feature  of  the  system, 
it  was  of  groat  importance  that  it  should  be  thoroughly  investi- 
gated before  a  decision  was  arrived  at. 

Most  of  the  facts  connected  with  the  working  of  the  Festiniog 
lino  were  given  in  Mr.  Spooner's  work  entitled  "  Narrow-gauge 
Eailways,"  published  in  1871.  First,  in  regard  to  fuel,  at  page  23, 
it  was  stated  that  the  consumption  up  to  that  time  had  amounted  to 
**  a  little  over  50  lbs.  per  train  mile,  or  about  double  that  of  an 
ordinary  well-proportioned  passenger-engine."  Explanations  were 
given  to  account  for  that  apparent  waste ;  but  when  all  the  circum- 
stances of  the  case  were  considered.  Colonel  Smith  thought  it  would 
be  found  that  no  allowance  need  be  made.  The  consumption  of 
60  lbs.  per  train  mile  was  24  per  cent,  beyond  that  of  the  Madras 
railway  during  the  first  half  of  1872,  although  that  line  had  long 
and  steep  gradients.  Its  cost,  also,  which  was  at  the  rate  of  4*  96«i. 
per  train  mile,  was  69  per  cent,  beyond  the  average  charge  reported 
on  twenty- four  of  the  principal  British  lines. 

In  regard  to  working  expenses,  there  had  been  an  official  state- 
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ment  made  in  Maroh,  1871,  by  Mr.  Guilford  L.  Molesworth, 
M.  Inst.  C.E.,  now  Gonsnlting  Engineer  for  State  railways  to 
the  Government  of  India — after  a  earoftil  analysis  of  the  facts — • 
that  the  working  expenditure  per  train  mile  was  "  nearly  double 
that  of  the  average  of  English  railways,  and  more  than  three  times 
as  much  as  that  of  some  Irish  railways,  on  which  the  rates  of 
labour  would  probably  more  nearly  resemble  those  of  a  remote 
Welsh  district  like  Festiniog." 

Another  comparison  was  afforded  in  Mr.  Spooner's  work,  page  39, 
wherein  a  statement  was  given  of  the  expenses  of  working,  per  train 
mile,  of  four  English  lines  and  of  three  Indian  lines,  as  well  as  of  the 
Festiniog  line.  The  last  was  stated  to  be  4*  6«.  per  train  mile ;  and 
the  average  of  the  four  English  lines  was  2*773».  per  train  mile ; 
the  Festiniog  line  being  thus  nearly  66  per  cent,  in  excess.  Colonel 
Smith  had  made  a  similar  calculation  of  the  working  expenses  of 
six  leading  English  lines  for  the  first  half-year  of  1872,  which 
gave  a  more  unfavourable  residt.  That  was  the  more  remarkable, 
as  the  Festiniog  line  was  worked  under  some  considerable  advan- 
tages as  compared  with  others.  It  was  maintained  in  excellent 
working  order,  and  the  speed  was  limited  to  12  miles  per  hour. 
Three-fourths  of  the  gross  traflSc — namely,  that  for  the  downward 
journey  to  Port  Madoo — was  moved  by  the  force  of  gravity ;  the 
remaining  fourth,  however,  being  jsubject  to  extra  haulage,  owing 
to  the  excess  rise  in  the  gradients.  The  freight  was  of  an  excep- 
tionally compact  kind,  and  the  trains  were  completely  filled. 

Admitting  that,  on  closer  investigation,  much  of  the  apparent 
discrepancy  between  the  working  expenses  of  the  Festiniog  line  and 
of  the  standard  British  lines  might  be  accounted  for,  there  never- 
theless seemed  to  be  strong  presumptive  ground  for  the  belief  that 
there  was  more  or  less  inherent  disadvantage  in  the  system.  An 
increase  of  only  one-tenth  in  the  working  expenses  of  the  railways 
constituting  the  programme  of  the  Government  of  India  would 
produce  an  equally  onerous  burthen  upon  the  finances  of  the  em- 
pire as  an  extra  outlay  of  £6,000,000 ;  which  amount  was  probably 
more  than  the  saving  in  first  cost  which  the  advocates  of  the 
narrow-gauge  system  would  now  lay  claim  to. 

Were  the  discussion  confined,  as  he  thought  it  might  be,  to  a 
comparison  of  the  employment  of  vehicles  of  precisely  the  same 
dimensions,  namely,  those  now  proposed  for  the  narrow  gauge,  and 
almost  exactly  the  same  weight,  adapted  to  light  rails,  set  in  the 
one  case  at  6  ft.  6  in.  apart,  and  in  the  other  at  3  ft.  3|  in.  apart, 
^^^  conclusion  arrived  at  would  be,  a  slight  saving  in  the  first 
^^^^Mf  the  narrower  line,  and  an  equal  or  greater  saving  in  the 
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working  expenses  of  the  broader  line,  upon  which  the  same-sized 
carriages  would  run  more  steadily,  and  there  would  be  room  for 
the  employment  of  more  effective  and  economical  engines. 

One  of  the  strongest  arguments  in  favour  of  the  narrow-gauge 
system  was,  the  *  handiness '  of  the  stock  and  engines,  and  their 
suitability  for  a  small  traffic,  such  as  was  met  with  on  first 
breaking  ground  in  a  new  district.  But  as  there  was  no  real 
difficulty  in  constructing  narrow-gauge  stock  to  run  upon  rails 
6  ft.  6  in.  apart,  it  might  perhaps  meet  the  views  of  the  Government 
of  India,  under  the  present  circumstances,  to  lay  down  and  equip 
the  projected  lines  with  light  rails,  6  ft.  6  in.  apart,  and  a  permanent 
way  able  to  bear  the  rolling-stock  of  the  larger  lines,  together  with 
light  vehicles  which  woiQd  be  able  to  traverse  all  the  main  lines. 
When  the  traffic  of  the  district  was  so  far  developed  as  to  require 
more  accommodation,  the  light  rails  and  vehicles  would  be  pushed 
forward  to  form  branches,  and  their  place  would  be  taken  by  rails 
and  vehicles  of  larger  dimensions. 

It  had  been  more  than  once  stated,  in  the  course  of  the  discussion, 
that  the  existing  guaranteed  Indian  linos  had  proved  to  be  a 
commercial  failure.  He  trusted  that,  before  many  years  had 
passed,  that  would  be  found  to  be  a  premature  decision.  Eailways 
in  India  had  to  create  trade,  as  weU  as  to  minister  to  it,  and  they 
therefore  required  a  long  time  for  their  due  development.  The 
lines,  to  which  the  statement  applied,  were  only  recently  finished, 
and  none  of  them  were  fully  developed ;  nevertheless,  one  or  two 
lines  had  already  reached  the  return  which  was  assumed  as  consti- 
tuting success,  and  they  had  divided,  with  the  Government,  a 
surplus  revenue. 

A  statement  had  been  made,  by  one  of  the  highest  authoritieSf 
that  during  the  last  fifteen  years  an  increase  had  taken  place  in 
the  Indian  revenues,  in  a  great  measure  attributable  to  the  rail- 
ways, to  the  extent  of  £20,000,000  sterling  per  annum.  If  only  a 
moiety  of  that  annual  gain  was  credited  to  them,  it  could  hardly 
be  considered  an  unsatisfactory  return  for  the  advances  out  of  the 
Indian  treasury,  which,  up  to  the  present  date,  were  reported  to 
be  in  the  aggregate  less  than  £20,000,000  sterling. 

Mr.  William  Dknnis,  by  permission  of  the  Council,  and  through 
the  Secretary,  stated,  that  he  was  constructing  a  railway  in  the 
West  of  England,  on  the  original  broad  gauge  of  7  ft. ;  and,  having 
all  the  quantities  and  prices  of  the  work  in  great  detail  before  him, 
he  had  gone  into  a  calcidation  of  the  saving  which  would  have 
resulted,  had  the  line  been  constructed  on  the  narrow  gauge  of 
4  ft.  8^  in. — the  difference  between  these  gauges  being  almost 


192  STATE   RAILWAYS   OP   INDIA. 

identical  with  the  difference  between  the  m^tre  gauge  and  the 
6  ft.  6  in.  gauge.  A  snmmary  of  the  results  was  given  in  the 
tabular  statement  on  page  193. 

It  gave  the  comparative  cost  of  a  broad  gauge  (7  ft.)  railway, 
and  of  a  narrow  gauge  (4  ft.  8  J  in.)  railway,  through  a  moderately 
easy  country,  permitting  the  use  of  curves  of  a  minimum  of  20 
chains  radius,  both  lines  being  built  to  sustain  an  equal. rolling 
load.  The  quantities  and  prices  were  taken  from  working  drawings 
and  contract  schedides.  The  length  of  the  lino  was  8  miles.  The 
works  and  way  were  for  a  single  line. 

As  affecting  the  value  of  the  comparison,  it  would  be  noticed 
that  the  railway  was  one  of  only  average  difficulty ;  traversing  a 
fairly  open  country,  where  nothing  would  be  gained  by  the  em- 
ployment of  curves  of  loss  than  20  chains  radius.  In  his  calcula- 
tions he  had  taken  the  same  weight  of  rail,  the  same  depth  of 
ballast,  and  the  same  scantling  of  sleepers,  reducing  the  length  of 
the  latter  from  11  ft.  to  9  ft.  Under  the  circumstances,  he  found 
the  saving  which  would  have  resulted  from  the  use  of  the  4  ft. 
S^  in.  gauge  amounted  to  £334  per  mile,  or  about  6^  per  cent,  on 
the  cost  of  the  7  ft.  gauge. 

Mr.  Edward  Woods,  by  permission  of  the  Council,  and  through 
the  Secretary,  stated  that  he  had  no  local  acquaintance  with  India ; 
but  having  been  connected  with  railways,  in  many  parts  of  the 
world,  for  nearly  forty  years,  he  was  enabled  to  speak  with  con- 
fidence on  the  general  questions  under  consideration,  more  especi- 
ally as  he  had  had  much  experience  in  the  construction  of  railways 
of  various  gauges,  and  of  the  rolling-stock  to  correspond.  The 
railways  he  referred  to  were  of  the  gauges  respectively  of  4  ft.  8  J  in., 
6  ft.  6  in.,  3  ft.  9  in.,  3  ft  6  in.,  3  ft.,  and  2  ft.  6  in.,  besides  some 
tramways  of  even  smaller  gauge. 

In  the  commencement  of  the  Paper  the  following  passage 
occurred : — "  Now  that,  cceieris  paribus^  a  narrow-gauge  railway 
must  be  cheaper  than  a  broad-gauge  railway,  would,  as  an  abstract 
proposition,  seem  to  be  also  a  self-evident  one.  It  may  indeed  be 
objected,  as  it  has  been  by  a  high  authority,  that  the  elements 
which  determine  the  cost  of  a  railway  are  the  size  and  the  weight 
of  the  vehicles  to  be  used  upon  it,  and  that  it  is  equally  possible 
with  the  same  gauge  to  use  either  broad  or  narrow,  heavy  or  light 
vehicles;  and  doubtless  it  would  be  possible,  by  furnishing  a 
narrow-gauge  line  with  heavy  rails  and  other  constituents,  and 
with  broad  vehicles,  to  cause  the  cost  to  exceed  that  of  a  broad 
gauge  with  light  rails  and  narrow  vehicles.  Practically,  however, 
the  broad  gauge  is  never  adopted  except  when  broad,  heavy  vehicles. 
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nor  the  narrow  gauge,  except  when  comparatively  narrow  and 
light  vehicles,  are  intended  to  be  used ;  and  in  any  comparison  of 
the  two  gauges  this  intention  may  always  fairly  be  assumed."* 
Mr.  Wood  would  premise  that  the  preliminary  propositions  laid 
down  by  the  Author  were  substantially  without  foundation  in  fact. 
It  had  been  the  duty  of  Mr.  Woods,  in  certain  cases,  to  construct 
narrow-gauge  lines,  which,  from  the  nature  of  the  traffic  to  be 
provided  for,  had  necessarily  been  more  costly  than  broad-gauge 
lines  would  have  been. 

From  the  observations  made  by  Lord  Lawrence,  it  would  be 
assumed  that  he  entertained  the  belief  in  the  proposition  laid 
down  by  the  Author,  a  proposition  accepted  by  all  the  speakers 
who  had  followed  on  the  same  side,  namely,  that  the  cost  of  lines 
might  be  computed  to  be  in  proportion  to  the  width  of  gauge. 
Mr.  Woods  coidd  not  but  believe  that  this  fallacy  had  underlain  the 
decision  of  the  Lidian  Government  to  adopt  the  metre  gauge,  lie 
also  considered  that  a  mistake  was  originally  made,  by  the  Indian 
Government,  in  sanctioning  the  formation  of  lines  equal,  and  even 
in  some  respects  superior,  in  point  of  construction  and  equipment, 
to  the  first-class  English  railways.  By  the  establishment  of  a 
wider  gauge  than  was  necessary,  even  in  England,  a  veiy  large 
and  unnecessary  outlay  had  been  occasioned. 

An  entirely  contrary  policy  had  prevailed  in  respect  to  the  rail- 
ways of  the  United  States  and  of  the  Spanish  Republics  of  the  South 
American  continent.  The  railways  in  those  countries  had,  for  the 
most  part,  been  made  at  much  less  than  half  the  cost  of  the  Indian 
lines.  They  were,  nevertheless,  well  adapted  to  the  requirements 
of  the  traffic,  and  their  gauges  varied  from  4  ft.  8^  in.  to  5  ft. 
6  in.  In  the  United  States  and  in  Peru  the  prevalent  gauge 
was  4  ft.  8J  in.,  whilst  in  Chili  and  the  Argentine  Republic  the 
standard  gauge  had  been  fixed  at  5  ft.  6  in. 

In  the  latter  country  he  had  lately  constructed  a  line  247  miles 
in  length  of  5  ft.  6  in.  gauge,  with  its  sidings,  stations,  and 
rolling-stock,  for  little  over  £7,000  per  mile,  with  rails  of  62  lbs. 
per  yard.  Had  the  advisers  of  the  m6tre-gauge  lines  in  India,  and 
those  who  indulged  themselves  in  the  belief  th^^  there  was  neces- 
sarily, and  intrinsically,  an  important  difference  in  the  cost,  as  be- 
tween narrow-gauge  lines  and  broad-gauge  lines,  taken  the  trouble 
to  inform  themselves  of  what  had  been  going  on,  during  the  last 
twenty-five  years,  in  other  quarters  of  the  world,  they  would 


*  Vide  ante,  p.  4. 
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scarcely  have  lent  their  sanction  to  the  retrograde  policy  now  com- 
menced. 

What  had  been  done  in  regard  to  the  maintenance  of  the  stan- 
dard gauge  in  the  colony  of  Victoria  had  been  fully  explained  by 
Mr.  W.  B.  Lewis.  Mr.  Woods  had  been  enabled  to  examine  the  do^ 
cuments  and  evidence  bearing  upon  the  proposed  change  of  gauge 
in  that  colony,  having  been  one  of  the  Engineers  who  wore  called 
upon  by  the  Right  Hon.  Mr.  Childers  to  report  on  the  subject,  and 
he  found,  after  carefal  investigation  of  the  plans  and  sections  of 
the  proposed  line,  that  the  Government  Engineers'  estimate  of  the 
saving  to  be  effected  by  the  adoption  of  a  3  ft.  6  in.  gauge  in  lieu  of 
a  5  ft.  3  in.  gauge,  namely,  £261  per  mile,  was  in  excess,  as  had  been 
subsequently  shown  to  be  the  case  by  the  comparative  tenders  of 
the  several  contractors.  That  such  must  be  the  case,  under  all 
ordinary  circumstances,  appeared  obvious,  when  it  was  considered 
how  large  was  the  proportion  of  constant  and  variable  expenses ; 
for  amongst  the  former  were  to  be  classed  the  surveys,  the  prepa- 
ration of  plans  and  sections  and  specifications,  the  preliminary 
expenses,  the  compensations  to  be  paid  to  landowners  for  severance, 
and  as  regarded  the  works,  fencing,  retaining  walls  of  embank- 
jnents,  the  wing  walls  of  bridges,  the  fronts  of  culverts,  level  cross- 
ings, signals,  telegraphs,  and  permanent  way ;  for  he  held  that, 
given  the  dimensions  of  the  vehicles,  and  the  weights  they  were 
required  to  carry,  those  being  the  elements  which  should  determine 
the  width  of  gauge  and  also,  indeed,  the  width  of  the  bridges  and 
the  tunnels,  the  cost  of  permanent  way  and  ballast  would  be  nearly 
the  same  on  gauges  of  3  ft.  3  in.,  4  ft.  8^  in.,  or  6  ft.  6  in.,  whilst 
the  variable  elements  incidental  to  the  difference  of  gauge  consisted 
of  only  a  small  slice  of  land,  another  of  earthwork,  and  of  culverts 
and  under-bridges  corresponding  with  that  difference  of  width. 

The  attempt  to  reduce  expenditure  by  changing  the  width  of 
gauge  in  India,  and  by  introducing  breaks  of  gauge,  was  essentially 
a  retrograde  movement;  for  the  object  sought  could  be  attained 
as  easily,  and  with  far  less  inconvenience,  by  returning  to  the 
practice  of  former  years,  when  lines  and  rollingnstock  in  England 
were  of  light  construction.  "Mr,  Harrison  had  given  the  results  of 
his  experience  on  that  head.  Mr.  Woods  might  also  refer  to  his 
own  experience  on  the  Liverpool  and  Manchester  railway,  where 
during  the  first  ton  years  of  its  existence  a  very  large  traffic  was 
carried  over  rails  of  only  35  lbs.  per  yard  by  engines  not  weighing, 
on  an  average,  more  than  10  tons  each.  Those  weights  of  rails  and 
of  rolling-stock  were  inferior  to  what  were  now  proposed  for  the 
m^tre-gauge  lines  of  India. 

0  2 
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The  Author  had  based  his  justification  of  the  m^tre  gauge  solely 
on  the  supposed  saving  in  first  cjost.  He  had  omitted  to  take  into 
account  the  additional  cost  in  working,  which  such  a  change 
would  involve;  for  it  was  clear  that  a  much  larger  number  of 
wagons,  carriages,  and  engines  woiQd  be  required  to  transport 
a  stated  amount  of  traffic,  giving  rise  to  a  corresponding  increase 
in  wear  and  tear  of  moving  parts,  such  as  wheels,  axles,  axle- 
boxes,  and  springs,  and  to  much  additional  labour  in  handling,  at 
the  stations,  and  also  the  fact  that  the  trains  must  be  more  nume- 
rous and  the  train-mileage  proportionally  increased. 

In  the  course  of  this  discussion  it  appeared  to  have  been  supposed 
by  some  of  the  speakers,  that  the  alteration,  by  the  Great  Western 
Eailway  Company,  of  their  broad-gauge  (7  ft.)  lines  into  narrow- 
gauge  (4  ft.  8 J  in.)  lines,  was  to  be  received  as  conclusive  proof  of 
the  superiority  of  the  narrow-gauge  over  the  broad  gauge,  and  hence 
the  inference  that  advantage  would  be  gained  by  still  further  nar- 
rowing the  gauge ;  but  it  was  well  known  that  this  change  had 
been  made  solely  for  the  purpose  of  removing  the  pressing  evils 
incidental  to  the  breaks  of  gauge,  so  fully  explained  by  Mr.  Allport. 
The  broad  gauge  had  given  way  to  the  narrow  gauge,  because  the 
extent  of  narrow-gauge  lines  was  so  greatly  in  excess  over  that  of 
the  broad-gauge  lines ;  and  because  it  would,  in  most  cases,  have 
been  physically  impossible,  by  reason  of  the  insufficient  widths  of 
tunnels  and  bridges,  to  have  converted  the  narrow-gauge  lines  into 
broad-gauge  lines,  even  if  otherwise  desirable. 

As  regarded  the  evils  incidental  to  breaks  of  gauge,  he  could  con- 
firm all  that  Mr.  Allport  had  said.  Since  the  break  of  gauge  was 
first  established  at  Gloucester,  and  afterwards  came  into  play  at 
other  points  where  the  two  systems  met,  Mr.  Woods  had  watched 
its  working,  and  he  did  not  hesitate  to  express  his  belief,  that  the 
repetition  of  such  a  policy,  in  regard  to  the  arterial  lines  of  India, 
would  retard  the  development  of  the  resources  and  the  trade  of  that 
great  empire,  and  effect  an  injury  so  great  as  to  be  out  of  all  pro- 
portion to  the  slight  saving  to  be  effected,  by  filling  up  the  con- 
necting links  of  the  great  chain  of  communications  between 
Kurrachee  and  Peshawur  with  lines  of  the  metre  gauge. 

(Jeneral  Sir  Lintorn  Simmons,  E.E.,  K.C.B.,  by  permission 
of  the  Council,  and  through  the  Secretary,  said,  that  having  been 
an  Inspector  of  Railways  at  the  time  of  the  great  war  of  the 
gauges,  he  could  not  conceive  how  any  one  could  have  arrived  at 
the  estimate  of  £1,000  per  mile,  as  the  difference  of  cost  between 
two  railways  identical  as  to  their  powers  of  conveying  traflic  and 
in  every  other  respect,  except  as  to  gauge.     This,  which  was  the 
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only  ground  upon  which  tho  Author,  as  the  mouth-piece  of  the 
Indian  Government,  had  based  his  argument  in  fayour  of  a  change 
of  gauges,  had  been  entirely  disposed  of  by  the  statements  of 
Mr.  Harrison,  Mr.  Hawkshaw,  and  Mr.  Bidder.  General  Simmons 
believed  the  estimate  of  Mr.  Fox,  that  there  would  be  a  saving 
of  £200  per  mile,  was  much  nearer  the  truth.  General  Strachey's 
argument,  that  the  question  was  only  capable  of  solution  by  those 
who  had  lived  in  India,  and  who  were,  therefore,  conversant  with 
the  peculiarities  of  the  country,  sounded  strangely  after  a  state- 
ment of  the  case  for  the  Government,  in  which  the  Author  based 
his  calculations  on  reports  and  estimates  by  Mr.  Fowler  and  by 
Mr.  Hawkshaw. 

The  question  was  not  one  of  the  abstract  merits  of  the  two 
gauges,  if  there  were  no  railways  in  India  it  might  be  an  open 
question,  whether  the  5  ft.  6  in.  gauge,  or  any  other  gauge,  should 
be  adopted;  but  now  that  5,000  miles  were  in  operation  on  the 
5  ft.  6  in.  gauge,  the  question  was,  as  the  Author  had  put  it, 
one  for  the  comparison  of  prime  cost,  in  conjunction  with*  that 
of  the  relative  expense  and  inconvenience  of  working  the  two 
gauges. 

The  cost  of  construction  having  been  disposed  of,  there  remained 
the  cost  of  working.  On  this  there  could  be  little  doubt  that  two 
otherwise  identical  railways  would,  as  Mr.  Fox  had  stated — as  the 
result  of  his  Canadian  experience — be  worked  without  any  appreci- 
able difference  of  expense,  either  in  haulage  or  maintenance.  As  to 
the  inconvenience  and  difficulties  occasioned  by  a  break  of  gauge, 
they  were  far  more  serious  than  the  Author  had  any  idea  of.  It 
was  not  a  question  of  break  of  gauge  merely  at  one  or  two 
points  in  tho  Punjab,  but  at  every  point  at  which  the  10,000 
miles  of  railways,  the  construction  of  which  was  contemplated, 
would  come  in  contact  with  the  5,000  miles  of  existing  rail- 
ways. It  was  impossible  to  foresee  the  number  or  position 
of  the  points  of  junction,  but  each  would  involve  a  break  of 
gauge  and  a  multiplication  of  the  difficulties  of  which,  in  the 
Paper,  account  was  only  taken  at  two  or  three  stations  in  the 
Punjab.  The  estimate  of  the  inconvenience  at  these  stations  was 
also  taken  inordinately  low.  Thus,  for  instance,  the  total  traffic 
passing  through  Lahore  in  1870-71  was  stated  to  be  526  tons.  The 
Author  said  : — "  Supposing  that,  on  the  completion  of  the  Lahore 
and  Peshawnr  railway,  these  quantities  will  be  doubled — be- 
coming a  total  of  1,052  tons."  How  did  this  estimate  agree 
with  the  experience  gained  in  England,  where  it  was  well 
known  that  the  traffic  taken  on    the    best  roads,   and  proved 
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before  Committees  of  both  Houses  of  Parliament  in  support 
of  railway  Bills,  had  not  only  been  doubled,  but  had  been  mul- 
tiplied a  handredfold?  If  this  were  the  case  in  a  country  like 
England,  abounding  with  excellent  roads,  it  stood  to  reason  that 
the  ratio  of  increase  must  be  far  greater  in  a  country  where  pre- 
viously existing  roads  were  not  so  good ;  and  it  coiQd  not  be  con- 
ceived how  the  Author,  or  the  Indian  Government,  could  accept 
such  a  meagre  measure  of  the  increase  of  traffic  due  to  such  an  im- 
proved means  of  transit.  It  appeared  simply  monstrous,  that  such 
an  estimate  should  be  taken  as  a  liberal  measure  of  the  increase 
of  trade,  to  be  brought  about  by  the  introduction  of  railways  into 
a  populous  country,  hitherto  devoid,  to  a  great  extent,  of  any 
good  means  of  communication. 

The  commercial  estimate  of  the  inconvenience  of  the  break  of 
gauge  was,  however,  a  small  matter  compared  to  the  military 
aspect  of  the  question.  As  a  soldier,  General  Simmons  protested, 
in  the  strongest  possible  way,  against  the  low  estimate  of  incon- 
venience caused  by  a  break  of  gauge  in,  what  woidd  become,  the 
great  strategic  lines  of  communication  throughout  India.  Here 
again  the  Author  did  not  appear  to  have  grasped  the  importance 
of  the  question.  It  was  not  merely  the  delay  and  difficulties 
which  would  be  caused  by  changes  at  Mooltan  and  Lahore,  which 
had  to  be  considered,  but  those  which  would  occur  at  every  station, 
throughout  India,  where  the  two  gauges  woidd  meet.  Much  had 
been  said  recently  of  the  Central  Asian  question  and  of  the  possi- 
bility of  Eussia  attacking  our  Indian  possessions,  which  the 
Author  instanced  as  one  of  the  only  conceivable  contingencies  in 
which  the  presence  of  larger  masses  of  troops  could  be  required  in 
the  Punjab,  all  of  which  contingencies  he  said  could  not  fail  to 
cast  their  shadows  before  them.  Now  a  more  dangerous  lino 
of  argument  could  not  be  conceived.  General  Simmons  was  one 
of  those  who  did  not  believe  that  a  direct  attack  from  Russia  was 
by  any  means  the  greatest  danger  which  could  happen  to  the 
Government  in  India;  but  when  attention  was  directed  to  the 
greatest  miracle  of  this  present  wonderful  age,  the  fact  invariably 
started  up  that  a  small  island,  in  Europe,  was  holding  in  subjection 
a  population  of  200  millions — nearly  equal  to  the  whole  popula- 
tion of  Europe — including  some  of  the  most  warlike  people  in  the 
world,  by  a  pigmy  force — relatively  to  the  stake  at  issue — of  about 
60,000  British  soldiers,  backed  it  was  true  by  native  troops,  but 
the  fact  was  undeniable  that  the  mainstay  of  the  British  power  in 
India  was  this  small  and,  numerically  speaking,  insignificant  Bri- 
tish force.     Some  persons,  who  knew  India,  were  of  opinion  that 
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the  natives  were  so  severely  punished  at  the  time  of  the  Mutiny, 
and  so  thoroughly  disarmed,  that  they  were  not  likely  to  rise  again 
and  to  attempt  to  overthrow  the  Government.  This  might  be 
true  in  the  present  generation,  but  this  legislation  as  to  railways 
was  for  all  time,  and  no  man  could  say,  at  the  pace  at  which  the 
world  was  now  moving,  how  long  it  might  be  before  some  of  those 
natives  might  be  ready  to  move  again.  It  was  true  they  had 
little  or  no  artillery,  and  it  might  be  possible  to  prevent  them 
from  acquiring  any,  but  no  power  could  prevent  them  from 
acquiring  rifles ;  and  in  these  days  of  telegraphs,  perfected  postal 
arrangements,  railways  and  better  education,  combinations  which 
were  formerly  impossible  became  comparatively  easy,  and  there 
could  be  no  doubt  that  rifles  in  great  numbers  would  more  than 
counterbalance  a  deficiency  in  artillery.  The  native  army  was 
now  nearly  as  large  as  it  was  formerly,  and  who  could  say 
whether  in  a  few  years,  as  the  effect  of  the  putting  down  of 
the  late  Mutiny  wore  off,  that  the  native  army  would  always 
remain  faithful  to  the  British  Government,  and  would  not  again 
rise  in  mutiny  against  it  ?  If  such  contingencies  were  possible, 
and  the  most  decided  optimist  could  scarcely  gainsay  their 
possibility  in  a  future  generation,  what  was  the  greatest  danger 
that  the  present  or  some  future  generation  might  ^have  to 
encounter  in  India?  The  greatest  danger  to  which*  British 
power  in  India  was  exposed  was  within  our  own  frontiers ;  it 
might  be  fomented  by  a  foreign  power,  but,  however  brought  about, 
it  would  be  within  our  own  territory.  What  then  should  be  the 
military  policy  ?  To  have  the  troops  well  in  hand,  and  ready  to 
strike  hard  at  any  point  which  might  be  threatened  with  dis- 
turbance. Delay  would,  as  in  the  case  of  the  late  Mutiny,  add  to 
its  violence,  and  hence  the  necessity  of  being  able  to  send  forces  in 
any  direction,  and  possibly  in  more  directions  than  one  at  the 
same  time,  without  the  least  hesitation,  to  stamp  out  the  sparks  of 
disaffecuon  before  they  burst  into  flame. 

Suppose  for  an  instant  that  a  rising  were  to  'take  place  in  the 
Punjab,  and  that  the  Sikhs  got  possession  of,  or  destroyed  the 
rolling-stock  of  the  Punjab  railways,  what  would  be  the  effect 
on  the  movement  of  British  troops  into  and  through  the  Punjab, 
if  they  had  nothing  but  broad-gauge  stock  available?  or  vice  versd, 
if  the  people  south  of  the  Indus  got  possession  of  the  broad-gauge 
rolling-stock,  what  would  be  the  effect  upon  the  movement  of 
troops  from  the  lMnj4b  upon  Delhi?  This  difficulty  would  be 
equally  felt  all  over  India,  wherever  troops  might  have  to  be 
moved,  north,  south,  east,  or  west,  and  wherever  a  junction  occurred 
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between  the  5,000  miles  of  existing  railway,  and  the  10,000  miles 
of  contemplated  railway.  There  conld  not  be  any  doubt  that  by 
constructing  10,000  miles  of  railway  on  the  metre  gauge,  to  supple- 
ment 5,000  miles  of  already  existing  lines  on  the  5  ft.  6  in. 
gauge,  the  military  force  in  India  would  be  deprived  of  half  its 
efBcacy. 

There  was  some  experience,  as  a  guide  in  these  matters,  although 
it  was  difficult  to  estimate  its  fall  importance;  but  recently  a 
million  of  men  had  been  seen  invading  a  foreign  country'',  and  an 
immense  army  supported  for  months,  while  reducing  its  capital,  in 
a  way  which  would  have  been  utterly  impossible  without  the  aid 
of  railways.  The  difficulties  of  those  operations  were  greatly 
enhanced  at  times  by  obstructions  in  the  railways.  If  the  fortress 
of  Toul  had  been  able  to  hold  out,  the  obstruction  to  transport 
caused  by  a  break  in  the  line  from  Germany  to  Paris,  added  to  an 
injured  tunnel,  would  have  made  the  operations  before  Paris  much 
more  difficult,  if  not  impossible,  and,  in  fact,  the  destruction  of  a 
viaduct  near  Nancy,  a  few  days  before  the  capitulation,  produced 
the  greatest  inconvenience  to  the  German  army.  Now  an  in- 
terruption of  this  nature  was  very  little  more  serious  than  a  break 
of  gauge;  and  if  the  opinion  of  the  German  generals  could  be 
taken,  they  would  no  doubt  bear  testimony  to  the  enormous  advan- 
tage they  derived  from  being  able  to  make  use  of  Gorman  rolling- 
stock  on  the  French  railways,  in  addition  to  the  immense  quan- 
tity of  rolling-stock  which  they  captured  on  the  French  lines. 
From  the  quantity  of  German  railway  stock  which  General 
Simmons  had  seen  on  the  French  railways  during  the  invasion,  lie 
doubted  whether  it  could  have  been  carried  out  so  rapidly  and 
efficiently  as  it  had  been  if  a  break  of  gauge  had  intervened  to 
prevent  the  use  of  the  German  carriages. 

It  would  be  said,  and  in  fact  the  Author  did  say,  that  large 
bodies  of  troops  would  not  require  to  be  moved;  but  the  camp 
followers,  who  were  essential  to  the  existence  of  an  army  in  India, 
were  well  known  to  be  as  numerous,  or  even  more  so,  than  the  armies 
themselves,  and  those  camp  followers  had  aU  to  be  fed  and  cai-ed 
for,  as  well  as  the  actual  combatants,  llierefore  the  arrangements 
must  contemplate  large  numbers,  all  of  which  should  be  moved 
and  supplied  with  a  regularity  of  which  clockwork  was  but  a 
type,  and,  in  order  to  be  effective,  with  the  greatest  possible  speed. 

The  operations  of  an  army  in  war  time  included,  in  addition  to 
the  supplies,  the  removal  of  the  sick  and  wounded,  whoso  sufferings 
a  break  of  gauge  might  greatly  aggravate.  The  German  wounded 
were  taken  many  hundred  miles  into  the  interior  of  their  own 
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conntry,  without  being  moved  from  the  carriages — expressly  fitted 
in  Germany  for  the  purpose — in  which  they  were  placed  almost  on 
the  fields  of  battle.  In  India,  also,  where  appliances  for  the  pre- 
servation of  food  did  not  abound,  the  power  of  bringing  up  live 
stock  to  feed  the  British  soldiers,  who  were  accustomed  to  fresh 
meat,  would  be  greatly  interfered  with,  wherever  a  break  of  gauge 
intervened ;  as  also  the  supply  of  horses,  and  all  stores,  whether 
warlike,  clothing,  food,  or  whatever  their  nature  might  be. 

What  then  must  be  thought  of  estimating  the  military  incon- 
venience of  making  1£),000  miles  of  the  metre  gauge  in  all  parts  of 
India,  by  disposing  of  it  with  a  remark,  that  a  regiment  could  be 
shifted  from  one  train  to  another  in  half  an  hour?  a  statement 
which  in  itself  was  totally  devoid  of  proof,  and  was  contrary  to  the 
experience  of  every  man  who  had  ever  seen  a  regiment  equipped 
for  active  service. 

If  a  break  of  gauge  had  existed  on  the  lines  in  Germany,  the 
army,  instead  of  taking  less  than  three  weeks  from  the  first  order 
for  its  mobilization,  until  it  had  concentrated  and  struck  its  first 
blow  on  the  soil  of  France,  on  the  4th  August,  1870,  followed  by 
two  others  on  the  6th,  which  might  be  said  to  have  almost  settled 
the  issue  of  the  campaign,  would  have  been  crawling  along  in  the 
interior  of  Germany,  changing  from  train  to  train,  and  assembling 
behind  the  fortresses  of  the  Khine  for  another  fortnight  or  three 
weeks,  during  which  the  Rhine  provinces  might  have  been  over- 
run, and  possibly  a  blow  might  have  been  struck  at  the  South 
German  states. 

Under  such  supposed  circumstances  the  trifling  saving  of  ex- 
pense arising  from  the  mixture  of  gauges  would  have  been  more 
than  a  hundredfold  repaid  by  the  misery  and  ruin  wrought  upon 
the  country.  It  was  spared  such  a  disaster  entirely  through  the 
concentration  of  the  army,  which  was  only  possible  with  con- 
tinuous and  unbroken  lines  of  railway. 

It  was  objected  that  the  broad-gauge  rolling-stock,  now  existing 
in  India,  could  not  traverse  light  broad-gauge  railways,  constructed 
as  the  lines  on  the  m^tre  gauge  were  to  be,  with  light  rails.  That 
was  a  fallacy  as  regarded  all  the  stock—  except,  perhaps,  the  engines 
— and  even  the  greater  part  of  those  engines  might  traverse  them 
at  slow  speeds— but  as  traffic  increased,  by  the  natural  law  of  de- 
velopment, which  invariably  followed  the  introduction  of  improved 
facilities  for  transport,  the  light  rails  would  be  replaced  by  heavier 
rails,  and  then  the  objection  would  disappear.  On  the  contrary, 
when  the  light  rails,  now  proposed  to  be  laid,  on  the  m^tre  gauge, 
came  to  be  replaced  by  heavier  rails,  where  would  be  the  estimated 
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economy  of  construction?    and  the  interchange  of  rolling-stock 
would  be  impossible. 

A  break  of  gauge  could  no  more  continue  for  ever  in  India  than 
in  England.  The  time  would  come,  therefore,  if  those  10,000  miles 
of  railway  were  made  on  the  metre  gauge,  when  the  5,000  miles  of 
existing  lines  would  have  to  be  altered,  the  expense  of  which  must 
be  set  off  against  the  anticipated  saving.  This  unification  of  the 
gauges  might  be  deferred  for  many  years,  but  what  dangers  might 
not  occur  in  the  meanwhile ;  and  during  all  those  years  the  British 
policy  would  be  cramped  and  the  hold  of  the  country  weakened 
by  a  policy  which,  for  a  paltry  saving,  would  have  deliberately  de- 
prived the  British  Government  in  India  of  a  very  large  proportion 
of  its  power  and  strength. 

Mr.  E.  W.  Young,  by  permission  of  the  Council,  and  through  the 
Secretary,  stated  that  he  had  superintended  the  construction  of  a 
railway  of  3  ft.  gauge  in  Nova  Scotia,  and  his  experience  had  much 
impressed  him  with  the  capabilities  of  narrow-gauge  lines.  The 
railway  to  which  he  referred  was  constructed  for  the  Glasgow  and 
Cape  Breton  Coal  and  Eailway  Company.  It  was  about  18  miles  in 
length,  exclusive  of  branches,  and  had  been  built  to  carry  coal  from 
several  new  mines.  The  rails  weighed  50  lbs.  per  yard,  the  ruling 
gradient  agamst  the  traffic  was  1  in  100,  and  with  the  traffic 
1  in  75.  The  wagons  weighed  about  1  ton  18  cwts.  each,  and  the 
break  wagons  about  2  tons,  carrying  4  tons  of  coal.  These  wagons 
were  somewhat  heavier  than  an  ordinary  freight  wagon,  in  con- 
sequence of  a  pecidiar  structure,  which  had  been  adopted  to  enable 
coal  to  be  shipped  with  rapidity.  The  Fairlie  engines,  which  were 
used,  would  each  take  a  train  of  35  cars,  weighing  about  207  tons, 
up  the  gradient  of  1  in  100  at  10  miles  per  hour  with  a  pressure  of 
only  100  lbs.  of  steam.  As  they  were  warranted  capable  of 
working  up  to  140  lbs.  of  steam,  their  power  must  have  been  still 
greater,  the  adhesive  power  of  the  engine  being  not  far.  from  4  tons. 
The  sharpest  curves — in  or  close  to  stations— were  5  chains  radius. 
He  had  frequently  seen  a  train  of  empty  wagons— which  were 
more  likely  to  get  off  the  rails  than  when  they  were  loaded — 
occupying  with  the  engine  nearly  a  whole  quadrant  of  a  circle, 
pushed  up  a  gradient  of  1  in  75  along  a  curve  of  5  chains  radius, 
there  being  no  guard  rail,  at  the  rate  of  about  6  miles  per  hour. 
The  running  of  the  engine  and  its  train  was  remarkably  smooth  ; 
the  train,  as  seen  from  the  engine,  when  running  along  a  piece  of 
straight  line,  generally  appeared  like  a  rigid  structure. 

These  facts  were  sufficient  to  show  the  great  capabilities 
of  a  3  ft.  gauge,  and  would,  he.  thought,  prove  that  lines  of  the 
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m^tre  gauge  wore  perfectly  capable  of  carrying  all  the  traffic  that 
they  were  likely  to  be  called  upon  to  accommodate,  in  India, 
for  the  next  few  centuries.  It  was  argued  by  the  opponents 
of  the  metre  gauge,  that  light  railways  on  the  broad  gauge 
could  be  made  at  a  cost  not  much  in  excess  of  that  of  the  narrow 
gauge,  and  that  the  estimates,  put  forward  by  high  author- 
ities, of  the  saving  expected  to  be  realised  by  the  adoption  of  the 
m^tre  gauge  were  fallacious.  In  answer,  it  might  be  said,  that  even 
if  the  same  weight  of  rail  were  used  in  both  cases,  the  saving  in 
first  cost  was  quite  enough  to  make  it  profitable  to  adopt  the 
narrow  gauge — in  spite  of  the  break  of  gauge,  and  without 
reckoning  the  great  advantages  of  a  lighter  and  handier  rolling- 
stock.  But  it  was  not  necessary  to  enter  minutely  into  the  matter, 
to  understand  that  the  working  expenses  and  the  cost  of  repair- 
ing would  be  greater  on  a  light  broad  gauge  than  on  a  narrow 
gauge ;  for  the  injury  to  a  light  permanent  way  under  traffic  of 
wagons  weighing  12  tons  each,  or  thereabouts,  when  loaded,  must 
be  far  greater  than  with  double  the  number  of  wagons  weighing 
only  6  tons  each.  Even  the  engines  on  the  broad  gauge,  if  of  the 
same  power  as  those  on  the  narrow  gauge,  must  be  somewhat  heavier. 
As  the  traffic  in  India  was  certain  to  be  light,  there  must  be  a  con- 
stant running  of  partially-loaded  wagons.  The  greater  the  capa- 
cities of  the  wagons  the  more  unprofitable  dead  weight  was  likely 
to  be  carried.  On  the  other  hand,  to  make  the  capacity  of  the  broad- 
gaugfe  wagons  only  equal  to  that  of  the  narrow-gauge  wagons  would 
involve  a  great  waste  of  material,  the  wagons  would  be  nearly  all 
*  underframe,'  and  their  weight  much  greater  than  that  of  the  pro- 
perly proportioned  wagons  of  the  narrow  gauge.  In  short,  it 
appeared  evident  that  any  attempt  to  rival  the  narrow  gauge,  with 
its  permanent  way  and  rolling-stock  properly  proportioned  to  one 
another,  by  an  emasculated  broad-gauge  system,  must  be  a 
failure. 

The  injurious  effect  of  a  break  of  gauge  was  another  objection 
urged  against  the  proposed  introduction  of  the  narrow  gauge, 
and  the  case  of  the  English  Great  Western  railway  was  cited. 
But  the  cases  were  entirely  different.  In  the  one  case  the  traffic 
was  heavy  and  the  lines  short,  in  the  other  case  the  traffic  was 
light  and  the  lines  long.  The  trivial  character  of  this  objection 
would  bo  seen,  when  it  was  considered  that  in  America  there  were 
many  different  gauges,  and  in  some  cases  railways  had  been  made 
purposely  of  a  gauge  different  from  those  with  which  they  were 
connected.  Moreover,  it  was  possible  to  alter  the  gauge  of  the 
existing  lines  at  a  future  time ;  and  this  was  now  being  done  to 
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the  extent  of  thousands  of  miles  in  Canada.  During  the  change, 
a  third  rail,  or  intermediate  rail,  could  be  laid  down,  which,  however, 
he  thought  would  be  found  to  be  unnecessary. 

Another  objection  insisted  upon  against  the  mfetro  gauge,  espe- 
oially  with  reference  to  the  Indus  Valley  line,  was,  that  its  carrjdng 
capacity  was  so  small,  that  in  the  event  of  a  war  with  Russia  it 
would  be  impossible  to  bring  up  troops  and  munitions  of  war  with 
sufficient  rapidity,  from  the  coast  to  the  interior.  The  answer  to 
that  objection,  and,  indeed,  to  all  objections  against  the  carrying 
capacity  of  narrow-gauge  linos  was,  that  in  one  sense  carrying 
capacity  might  be  said  to  be  independent  of  gauge,  but  dependent 
upon  the  amount  of  rolling-stock  at  hand.  The  total  horse  power 
of  the  engines,  and  the  total  cubic  space  of  the  wagons,  represented 
the  carrying  power,  whether  the  gauge  was  broad  or  narrow.  With 
an  unlimited  supply  of  rolling-stock  an  army  and  its  *  materiel ' 
could  be  transported  with  all  desirable  rapidity. 

ITie  main  argument  in  favour  of  the  narrow-gauge  system  was, 
that  at  least  the  same  income  could  be  earned  by  its  means  as  by 
the  broad  gauge,  on  an  amount  of  capital  considerably  less  than 
would  suffice  to  build  an  equal  length  of  broad-gauge  line.  He 
agreed  with  other  narrow-gauge  advocat.es  in  thinking,  that  the 
percentage  of  working  expenses  on  the  narrow  gauge  would  be  less 
than  on  the  broad  gauge,  and  therefore  that  the  former  would  earn 
the  larger  income. 

It  had  been  stated  that  the  great  want  of  India  was  a  suf- 
ficiency of  ordinaiy  roads  to  feed  the  railways.  Now,  although  he 
had  no  personal  experience  of  India,  he  could  easily  imagine  that 
the  constimction  and  maintenance  of  roads  in  a  tropical  country, 
with  its  dense  jungles,  alluvial  plains,  monsoons,  and  rapid  growth 
of  vegetation,  might  be  a  very  expensive  matter ;  and  he  should 
not  be  surprised  if  it  would  be  found  cheaper  to  construct  wooden 
tramroads — with  rails  of  wood  faced  with  angle  iron,  or  with  very 
light  iron  rails — on  which  the  wagons  of  the  m^tre  gauge  could  bo 
drawn,  by  bullock  power  or  horse  power,  to  large  villages  situated  a 
few  miles  away  from  the  course  of  the  line.  By  constructing  such 
tramroads,  where  steam  power  would  not  be  used,  the  advantage 
of  having  to  provide  for  the  transport  of  wagons  weighing  only 
6  tons  instead  of  1 2  tons  was  very  apparent. 

Looking  at  the  facts  that  India  was  not  a  manufacturing  country, 
that  its  population  was  poor,  its  climate  enervating,  its  beasts  of 
burden  diminutive,  its  labouring  classes  physically  weak,  and  the 
loads  they  were  accustomed  to  handle  small,  he  could  not  help 
thinking,  that  if  there  was  any  country  in  the  world  to  which  the 
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narrow-gango  system,  with  its  light  and  handy  rollingnstock,  was 
suited,  that  country  was  India. 

Mr.  G.  G.  Heppel,  by  permission  of  the  Council,  and  through  the 
Secretaiy,  said  it  had  come  to  his  knowledge  that  in  the  state- 
ment read  by  Mr.  Eendel,  the  following  remarks  occurred: — "A 
42-lbs.  rail  on  a  broad-gauge  line  in  India  was  no  new  thing.  It 
was  tried  on  the  Oudh  and  Rohilkund,  broke  down  under  the  wagons 
of  the  East  Indian  railway,  and  was  taken  up,  and  replaced  by  a 
60-lbs.  rail ;  he  knew  that  it  was  alleged  that  the  failure  was  owing 
to  conical  wheels  being  run  on  flat  rails.  He  did  not  believe  this 
was  the  cause  of  the  failure,  and  he  did  not  believe  that  any  one 
here  would  say  it  was  so."* 

Now,  as  that  statement  was  put  forward  by  Mr.  Bendel  as  an 
argument  against  adopting  light  broad-gauge  lines  in  India,  and  as 
it  was  not  strictly  correct,  Mr.  Heppel  would  give  the  exact  state  of 
the  case. 

Firstly,  then,  as  regarded  the  weight  of  the  rail.  The  rail  used 
on  the  Lucknow  and  Cawnpore  branch  of  the  Oudh  and  Kohilkund 
railway— 42  miles  in  length— was  36*37  lbs.  per  yard;  nothing 
between  that  and  the  60-lbs.  rail  adopted  for  the  whole  system 
of  the  Oudh  and  Eohilkund  had  ever  been  used  on  that  line.  It  was 
of  a  very  weak  section  as  regarded  the  head,  having  been  designed 
with  a  view  to  obtaining  extra  strong  joints,  so  that  the  rail  might 
be  of  uniform  strength  throughout. 

Secondly,  Mr.  Eendel  did  not  believe  that  the  failure  was  due  to 
the  running  of  conical  wheels  over  a  flat  rail.  There  was  certainly 
nothing  incorrect  in  the  statement,  but  as  he  presumed  that  Mr. 
Bendel  also  expected  other  people  to  be  of  the  same  opinion,  Mr. 
Heppel  would  here  state  that  the  cause  of  failure  of  this  rail  was 
due  to  the  fact,  that  the  Company,  not  having  sufficient  rolling- 
stock  of  their  own,  borrowed  the  heavy  stock  of  the  East  Indian 
Railway  Company,  which,  of  course,  had  conical  wheels,  and  ran  it 
over  their  rails,  which  were  laid  flat ;  this  caused  the  rails  to  lami- 
nate, and  in  some  cases  the  heads  were  bent  down.  Added  to  this, 
the  rails  were  laid  on  light  corrugated  iron  sleepers,  which  had  no 
hold  whatever  on  the  ballast,  and  they  were  fastened  to  them  only 
at  the  centre  of  each  sleeper.  ITie  tendency  of  the  sleeper,  there- 
fore, was  to  stretch  out  into  a  flat  plate.  The  sleepers  were  ^  in. 
thick. 

He  did  not,  therefore,  think  that  the  failure  of  a  line  constructed 
with  a  very  defective  section  of  light  rail — 36  lbs.  per<^ard — laid  flat. 


Vide  ante,  p.  147. 
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on  corragatcd  iron  sleepers,  to  which  it  was  imperfectly  fastened,  and 
run  over  by  heavy  wagons  with  conical  wheels,  could  be  taken  as 
a  conclusive  proof  that  light  broad-gauge  lines  could  not  be  Fatis- 
factorily  constructed  and  maintained. 

He  made  these  remarks,  as  the  statement  made  by  Mr.  Rendel 
would  induce  prejudice  against  a  system  of  light  broad-gauge  lines ; 
which,  considering  the  mileage  now  open  in  India  on  a  broad  gauge, 
was,  as  he  believed,  the  only  practical  way  of  obtaining  economy 
in  the  working  and  maintaining  of  new  railways.  He  would  suggest 
a  rail  of  from  42  lbs.  per  yard  to  45  lbs.  per  yard,  on  wrought- 
iron  sleepers,  or,  if  possible,  on  longitudinal  timber  sleepers. 

Mr.  J.  Gbikrson,  in  a  communication  authorized  by  the  Council, 
and  through  the  Secretary,  stated  that  as  the  case  of  the  Great 
Western  railway  had  been  frequently  referred  to,  it  was  desirable 
to  notice  that,  within  a  recent  period,  that  railway — exclusive 
of  broad-gauge  lines  towards  Plymouth,  Penzance,  &c.,  in  which 
the  Great  Western  Railway  Company  was  interested  with  other 
companies,  and  irrespective  of  narrow-gauge  lines,  north  of  Here- 
ford and  Wolverhampton,  which  it  owned  jointly  with  other 
companies — consisted  of  770  miles  of  broad  gauge,  175  miles  of 
mixed  gauge,  and  455  miles  of  narrow  gauge ;  making  a  total  length 
of  1,400  miles.  The  rolling-stock  consisted  of  about  the  same  number 
of  carriages  and  wagons — exclusive  of  private  stock.  The  engines 
were  in  number  equal  to  about  five-sixths  of  those  of  all  the  rail- 
ways in  India.  There  were  about  20  points  at  which  the  broad 
gauge  and  the  narrow  gauge  met,  thereby  rendering  changes  of 
carriages  and  transfers  of  merchandise  and  minerals  necessary.  The 
tonnage  transferred  in  the  course  of  a  year  had  varied  from  about  • 
600,000  tons  to  about  750,000  tons,  and  the  number  of  cattle, 
sheep,  pigs,  &c.,  40,000  animals  to  50,000  animals.  It  would  thus 
be  seen  that  the  officers  of  the  Great  Western  railway  had  con- 
siderable experience  in  the  working  of  the  two  gauges  and  of  a 
break  of  gauge. 

The  objections  to  break  of  gauge  which  were  most  readily  appa- 
rent, and  which  had  been  most  dwelt  upon  in  the  course  of  the 
discussion,  were  the  cost  of  transfer,  the  damage  to  the  goods, 
and  the  delay  consequent  on  the  transfer.  His  experience, 
however,  prevented  him  from  concurring  in  some  of  the  strong 
statements  which  had  been  put  forward  upon  those  points.  The 
cost  of  transfer  from  one  gauge  to  another  under  certain  circum- 
stances might  and  did  become  considerable,  but  where  proper 
accommodation  was  provided,  and  where  no  blockage  took  place,  the 
average  cost  of  the  actual  transfer  varied  vnthin  moderate  figures 
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which  any  person  of  experience  in  general  business  might  fairly 
estimate.  The  cost  also  varied  with  the  nature  of  the  goods 
handled,  whether  pig  iron,  teas,  or  furniture.  He  might  state 
that  in  the  calculations  which  were  made  for  the  Directors  of  the 
Great  Western  Railway  Company  as  to  the  probable  effect  which 
the  alteration  of  the  gauge  in  South  Wales  would  have  on  the 
revenue,  the  money  value  of  the  saving  to  be  effected,  where  transfer 
would  be  done  away  with,  and  the  additional  cost  which  would  be 
incurred  where  new  points  of  transfer  would  be  created — by  the 
alteration  of  the  portion  of  the  system  between  Swindon  and  Milford 
with  the  branches — was  put  down  at  5d.  per  ton.  It  would  be  safe, 
however,  on  similar  traffic,  irrespective  of  damage  to  goods  or  waste 
in  minerals,  to  allow  6d.  per  ton. 

As  to  the  damage  to  goods  from  a  transfer,  which  in  the  course 
of  the  discussion  had  been  stated  by  some  speakers  to  amount  to  as 
much  as  2«.  Scl,  per  ton,  his  experience  did  not  confirm  so  large 
an  amount  as  anything  like  the  average  cost ;  and  that  it  was  not, 
and  could  not  be  so  great,  would  be  readily  understood,  when  it 
was  considered  that  the  removal  of  goods  from  a  warehouse  to  a 
cart,  from  the  cart  to  a  railway  wagon,  and  from  the  latter  again  for 
delivery,  were  practically  equal  to  breaks  of  gauge ;  and  that  while 
a  very  large  amount  of  transfer  business  was  carried  on  at  all  the 
principal  railway  junctions  in  the  country — even  where  the  gauges 
were  uniform — ^no  such  damage  to  the  goods,  on  an  average,  did 
take  place. 

It  was,  of  course,  true,  that  in  the  course  of  transfer  from  one 
gauge  to  another  very  serious  damage  and  loss  did  sometimes 
occur,  but  the  average  cost  of  the  damage  depended  on  the  class  of 
goods  to  be  transferred,  the  accommodation  provided  for  the  pur- 
pose, the  time  allowed  for  the  work,  and  the  class  of  men  employed 
to  perform  it. 

As  a  proof  that  the  assumption  of  anything  like  2«.  6d,  per  ton  as 
the  value  of  the  damage  arising  from  transfer  was  erroneous,  he  might 
state,  that  in  J  870,  about  200,000  tons — out  of  the  total  tonnage 
transferred  by  the  Great  Western  Kailway  Company — were  general 
goods,  so  that,  assuming  2«.  6d,  per  ton  as  the  amount  of  compen- 
sation under  this  head  alone,  it  would  have  amounted  to  £25,000, 
whereas  the  total  sum  incurred  by  the  company,  in  the  year,  was 
only  about  £16,500,  and  this  included  not  only  damages  from  trans- 
fer, but  all  claims  for  theft,  damages,  delay,  and  loss  on  2,944,273 
tons  of  general  goods,  and  8,000,000  tons  of  other  traffic — so  far  as 
the  company  was  liable  for  any  loss — as  well  as  on  2,956,291  parcels, 
and  also  on  passengers'  luggage;  showing  conclusively  that  the 
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damage  to  goods  from  a  transfer  was  much  over-estimated.  The 
truth  was,  that  some  of  those  who  were  opposed  to  a  break  of  gauge, 
under  any  circumstances,  had  very  much  exaggerated  the  cost  and 
damages  arising  from  a  transfer  from  one  gauge  to  another,  while 
some  of  those  who  were  defending  a  policy  which  would  create  a 
break  of  gauge  overrated  the  importance  of  being  able  to  show 
that  this  was  the  case,  whereas  the  real  objections  to  a  break  of 
gauge  under  certain  circumstanoes  were  of  a  more  substantial  and 
different  character,  although  not  so  readily  seen  or  understood. 

With  regard  to  the  delay  arising  from  passengers  having  to 
change,  or  from  goods  having  to  be  transferred  from  one  gauge  to 
another,  he  might  state  that  the  more  or  less  serious  nature  of  that 
difficulty  depended  entirely  upon  the  circumstances  of  the  case. 
Where  traffic  was  not  great,  when  it  was  regular,  and  when  suffi- 
cient accommodation  and  rolling  stock  were  provided,  and  where 
no  sudden  emergency  arose,  the  delay  or  inconvenience  was  com- 
paratively small,  except  in  the  case  of  mineral  traffic  and  heavy  or 
bulky  articles.  In  the  west  of  England,  for  instance,  where  the 
traffic  was  to  a  largo  extent  of  that  character— and  possibly  not 
very  dissimilar  from  that  of  certain  parfe  of  India,  except  that  time 
in  transit  was  a  much  more  important  element  in  England — the 
delay  and  difficulties  arising  from  a  break  of  gauge  were  not  of  a 
serious  nature. 

With  regard  to  the  construction  of  new  lines  of  railway,  on  a 
different  gauge  from  that  of  existing  lines,  with  which  they  were  to 
form  a  connection,  he  coidd  quite  understand  that  there  would  be 
and  were  cases,  in  every  country,  in  which  that  was  a  necessary 
and  oven  desirable  course  to  adopt ;  it  was  so,  to  some  extent,  in 
Great  Britain  and  in  Ireland.  He  knew  of  one  railway  on  a 
3  ft.  6  in.  gauge,  which  was  being  constructed  from  the  railways 
on  the  5  ft.  3  in.  gauge,  from  Ennis  to  the  coast  of  Clare ;  and,  if 
uniformity  was  not  followed  out  to  the  extreme  in  Ireland, 
the  same  reasons  might  to  a  greater  extent  prevail  in  certain 
districts  in  India,  where,  from  the  nature  or  amount  of  the  traffic, 
the  character  of  the  country,  or  other  circumstances,  narrow-gauge 
branches  would  be  sufficient  for  all  commercial  purposes  without 
any  serious  countervailing  disadvantages. 

It  had  been  stated,  in  the  course  of  the  discussion,  that  the  case  of 
the  Great  Western  railway  could  not  fairly  be  compared  with  the 
position  of  railways  in  India,  a  statement  in  which  he,  to  some 
extent,  concurred;  but  it  had  also  been  said  that  the  Great  Western 
Bcdlway  Company,  in  recently  making  a  considerable  alteration  in 
the  gauge  of  their  railways,  were  induced  to  do  so  for  the  purpose  of 
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competing  with  other  lines  of  railway  for  the  traffic  of  South  Wales, 
and  not  because  there  was  any  serious  disadvantage  in  a  break  of 
gauge ;  a  stAtement  which  was  not  correct.  Every  person  acquainted 
with  the  position  of  the  railways  between  London  and  South  Wales 
must  be  aware  that  the  Great  Western  Railway  Company  possessed, 
in  addition  to  the  broad-gauge  line  between  London,  through 
Gloucester  and  South  Wales,  to  Milford,  a  parallel  narrow-gauge  line 
through  Gloucester,  Hereford,  and  Merthyr  to  Swansea,  which  was 
considerably  shorter  than  the  route  of  any  competing  company,  and 
by  which  they  had  access  to  all  the  principal  ports,  iron  works  and 
oollieries  in  the  district,  and  over  which  the  greater  portion  of  the 
South  Wales  mineral  tniffic  was  still  carried.  This  being  so, 
if  there  had  been  no  other  object  in  view  it  would  not  have  been 
necessary,  for  the  sake  of  competition,  to  have  altered  the  broad- 
gauge  lines. 

It  had  also  been  stated,  or  inferred,  first,  that  the  broad  gauge 
was  more  expensive  to  work,  and  secondly,  that  it  was  in  other 
respects  a  failure,  and  therefore  had  to  be  abandoned.  A  comparison 
between  the  working  expenses  of  the  Great  Western  railway  and 
any  other  large  railway  would,  however,  conclusively  show,  even 
when  a  large  mileage  of  mixed  gauge  was  being  worked,  that  the  first 
statement  was  not  correct.  As  to  the  other  statement,  he  could 
positively  affirm  that  the  change  of  gauge,  on  certain  portions  of  the 
line,  did  not  arise  from  any  objections  to  the  broad  gauge,  other  than 
a  desire  to  prevent  a  break  of  gauge.  Indeed,  some  of  those,  who 
were  best  able  to  express  an  opinion,  considered  that  the  broad  gauge, 
although  objected  to  in  mineral  districts  on  account  of  the  additional 
cost  of  constructing  sidings,  &c.,  had  not  been  tried  to  anything 
like  the  maximum  of  its  capacity  for  the  conveyance  of  passengers, 
and  that  the  improved  carriages  and  arrangements  which  could  have 
l)CH3n  adapted  to  it  could  have  been  made  to  afford  such  comfoii;  and 
accommodation  to  passengers  as  had  not  yet  existed  in  the  United 
Kingdom. 

The  desirability  and  even  necessity,  however,  of  adopting  a 
unifonn  gauge  throughout  South  Wales  had  been  long  foreseen  and 
looked  forward  to  by  the  Directors ;  for  although  during  a  portion 
of  the  3'eiir  the  traffic  was  moderately  regular,  at  other  times  it  was 
fluctuating,  and  it  was  therefore  frequently  found,  when  this  fluc- 
tuation an^so,  or  when  the  traffic  had  to  be  carried  over  distances, 
sometimes  short  and  sometimes  long,  tliat  it  was  impracticable  to 
provide  the  rolling-stock  with  regularity,  notwithstanding  the 
largo  amount  of  strn^k  owned  by  the  company,  which  was  largely 
hupplementt^d  ]iy  ni()C'k  owned  by  private  persons ;   and  thus  the 
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transfer  stations  bocjame  blocked ;  uncertainty,  delay,  and  loss  were 
thereby  caused,  and  a  check  was  given  to  progress  and  development, 
whereby  the  interests  of  the  districts,  the  company,  and  the  traders 
suffered. 

The  following  was  an  extract  from  a  memorial  which  was  signed 
by  or  on  behalf  of  269  firms  of  manufacturers,  merchants,  colliery 
owners  and  others,  in  1866,  addressed  to  the  chairman  and  directors" 
of  the  Great  Western  Railway  Company,  for  the  extension  of  the 
narrow  gauge  throughout  the  South  Wales  line : — 

"  The  undersigned,  being  deeply  interested  in  the  minerals, 
metals  and  commerce  of  South  Wales,  desire  respectfully  to  repre- 
sent to  the  Directors  of  the  Great  Western  Railway  Company  the 
serious  impediments,  inconvenience  and  loss  the  commerce  of  the 
district  is  sustaining,  in  consequence  of  the  broad  gauge  being,  in 
many  cases,  wholly  inapplicable  to  their  wants :  thus  confining 
their  communications  to  very  circumscril^ed  limits,  arresting  their 
operations,  and  consequently  crippling  their  trade. 

"  The  transfer  of  goods,  in  consequence  of  the  break  of  gauge  at 
every  port  and  principal  station  between  Milford  and  Gloucester, 
is  expensive  and  tedious,  entailing,  moreover,  constant  delay  in 
delivery,  grievous  disappointment,  consequent  annoj^ancc,  and  often 
serious  loss  to  both  consignor  and  consignee ;  and  as  regards  the 
great  staple  of  this  district,  viz.  coal,  such  transfer  (involving  not 
only  the  expense  of  the  operation,  but  the  loss  arising  from  depre- 
ciation by  breakage)  becomes  positively  prohibitory.  The  under- 
signed therefore  desire  strongly  to  represent,  that  the  early  adop- 
tion of  the  narrow  gauge  along  the  whole  of  tlie  South  Wales  line 
is  imperatively  called  for  by  the  necessities  of  this  district." 

In  consequence  of  this  memorial,  and  the  strong  Ixdief  that  the 
trade  of  South  Wales  could  not  be  properly  developed,  except  on  one 
uniform  gauge— it  being  clear  that  trade  was  retarded  as  well  as 
loss  sustained  beyond  the  cost  of  transfer  of  the  coal,  &c.  —  to  over- 
come the  difficulties  of  the  fluctuation  of  the  traffic,  the  sudden 
emergencies  that  therefore  arose,  and  the  transfer— the  Great 
Western  Railway  Company,  in  the  summer  of  1872,  expended  alx)ut 
£600,000  in  altering  273  miles  of  railway  west  of  Swindon,  pro- 
viding extended  sidings — rendered  necessary  by  the  narrower 
gauge  rolling-stock— and  in  other  matters  incidental  to  tlie  change. 

It  had  been  stated  in  the  course  of  the  discussion  that  the  im- 
proved position  of  the  Great  Western  Railway  Company  was  to 
some  extent  attributable  to  this  change,  as  well  as  to  the  removal, 
in  1869,  of  the  broad  gauge  from  tlie  lines  north  of  Oxford  and 
Gloucester ;  but  this  was  a  mistake,  as,  under  any  circumstances, 
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the  alteration  of  gauge  in  South  Wales  had  not  been  long  enough 
in  operation  to  have  had  any  material  effect  upon  the  traffic.  The 
feeling,  however,  throughout  South  Wales  was  universal,  as  to  the 
advantages  which  the  trade  of  the  country  as  well  as  the  traffic  of 
the  company  woidd  derive,  from  the  existence  of  an  uniform  gauge 
throughout  the  district ;  indeed,  although  the  alteration  of  gauge 
only  took  place  in  May,  1872,  the  ironmasters  and  others  had 
already  benefited  considerably  by  the  change.* 

With  respect  to  the  now  lines  in  India,  he  understood  the  posi- 
tion to  be,  that  al)out  5,000  miles  of  lines  had  been  made,  at  a  cost  of 
about  £90,000,000,  and  that  it  had  been  determined  to  provide  10,000 
additional  miles  of  lines,  and  the  question  was,  whether  they  should 
be  constructed  upon  the  standard  gauge  of  the  existing  lines,  or  upon 
a  new  and  narrower  gauge.  It  appeared  that  the  proposed  lines  were 
so  laid  out  that  there  would  not  only  be  twenty-one  points  at  which 
there  would  be  a  break  of  gauge,  but  also — if  no  mixed  gauge  was 
provided — that  there  would  be  eleven  separate  systems  having  no 
through  communication  with  one  another,  and  therefore  that  these 
would  practically  possesg  as  few  advantages,  in  respect  of  through 
communication,  as  if  they  had  been  constructed  upon  eleven  different 
gauges.  There  was  no  experience  of  that  kind  in  England,  the 
only  case  having  been  that  of  the  West  Cornwall  railway  from 
Truro  to  Penzance,  which  was  upon  the  narrow  gauge,  while  the 
lines  connected  with  it  were  upon  the  broad  gauge.  When  that 
line  became  the  property  of  the  broad-gauge  companies  that  state 
of  matters  was  immediately  altered.  With  that  exception,  the 
whole  of  the  broad-gauge  rolling-stock  and  the  whole  of  the  narrow- 


*  As  instances,  it  miglitbe  mentioned  tlmt  one  firm  informed  Mr.  Grierson  that 
they  luid,  np  to  tlie  end  of  that  year  saved  £1,000  by  the  better  working  of  their 
trucks;  while  another  well-known  firm  made  sucli  n  statement  to  him  on  the  same 
Bultject,  that  he  wns  induced  to  write  them  to  atccrtain  whether  he  had  mis- 
understood them,  and  he  received  the  following  reply : — 

•*  5,  Queen  Square,  Westminster,  S.W. 
'*  March  Srd,  1873. 
"  My  dear  Sir, 

"  I  have  not  the  slightest  objection  to  your  muking  use  of  the  statement  I 
made  to  you  as  to  the  effect  upon  us  of  the  cliange  of  gauge. 

"  The  expression,  however,  should  be,  not  *  that  it  saved  us  £20,000  per  ann.,' 
but  that  it  made  a  difference  to  us  in  our  business  of  fully  £20,000  a  year.  With 
this  modification,  you  are  quite  at  liberty  to  make  any  use  of  the  statement,  and, 
if  you  peo  advisidilo,  I  put  no  restraint  on  your  mentioning  names. 

*'  Yours  faithfully, 

*•  J.  GuFEusoN',  Esci.,  "  ALEX.  BROGDEN 

"  Pnddington." 

P  2 
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gango  roUing-Btook  had  boon  available  for  working  throughout,  on 
the  broad-gauge  system  and  the  narrow-gauge  system  respectively. 
From  the  Paper  it  would  appear,  that  the  main  reasons  for  pro- 
posing the  construction  of  the  new  lines  upon  the  metre  gauge, 
instead  of  the  standard  gauge,  were  that  the  existing  railways  in 
India  had  only  paid  3  per  cent.,  and  that  the  Indian  Government 
had  to  make  up  the  difference  between  that  and  5  per  cent.  In 
considering  that  argument,  the  first  question  that  naturally  arose 
was,  whether  the  existing  lines  had  been  as  economically  constructed 
as  they  might  have  been,  or  whether  any  special  circumstances  had 
arisen  which  had  increased  the  cost  l)eyond  what  would  now  be 
incurred,  in  respect  of  the  new  lines  proposed  to  be  constructed  ? 
Whether  this  were  so  or  not,  it  appeared  to  be  an  extraordinary 
and  a  fallacious  argument  to  put  forward,  that  the  gauge  of  the 
remainder  of  a  great  system  of  railways  in  India  should  be  fixed 
by  the  amount  of  dividend  which  a  portion  of  the  system  liad  eameii 
in  the  earlier  years  of  their  existence.  If  this  were  a  projx^r  prin- 
ciple by  which  to  be  guided,  then  the  Groat  Western  railway,  which 
for  the  last  twenty  years  had  yielded  an  average  dividend  of  rather 
less  than  3  per  cent.,  ought  not  only  not  £b  have  been  made  on  the 
7  ft.  gauge,  but  should  have  been  made  on  a  3  ft.  gauge ;  and  in  the 
case  of  the  Scinde  railway,  which  had  exi)ended  upwards  of 
£9,000,000  on  667  miles  of  railway — but  which,  according  to  the 
last  returns,  had  practically  yielded  no  return  whatever — it  would 
follow  that  the  line  ought  not  to  have  been  made  at  all.  If  the 
proposed  lines  had  to  be  made  simply  in  the  interest  of  those  who 
provided  the  capital,  irrespective  of  every  other  object  or  reason, 
the  question  might  assume  a  somewhat  different  form ;  but  the 
Indian  Government  would  not  only  be  the  owners  or  guarantors  of 
the  capital,  but  they  also  represented  and  were  most  deeply  inter- 
ested in  the  land,  commerce,  and  welfare  of  the  whole  country, 
which  would,  by  the  construction  of  railways,  be  benefited  far 
beyond  any  difference  between  the  net  earnings  of  the  lines  and 
the  interest  on  their  cost.  That  this  had  been  the  case  in  England, 
was  beyond  dispute;  and  even  in  Ireland,  where  there  had  not 
hitherto  been  the  same  development  of  trade  and  commerce,  the 
knowledge  that  the  value  of  railways  to  a  country  was  not  to  bo 
measured  by  the  dividends  they  paid,  was  shown  by  the  counties, 
such  as  Kerry,  Galway,  Waterford,  Limerick,  &c.,  having  guaran- 
teed, and  now  guaranteeing,  the  interest  on  the  capital,  or  a  portion 
of  the  capital,  of  the  lines  which  had  l>een  and  wore  being  con- 
structed tlirough  those  counties;  and  yet  the  interest  of,  and  the 
advantage  to  the  Indian  Government  in  the  construction  of  new  rail- 
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ways  in  India,  exceeded  that  of  the  Irish  counties.  The  Author,  how- 
ever, had  stated  that  the  proposed  lines  were  expected  to  be  "  stra- 
tegically and  politically,  as  well  as  commercially,  useful."  Now, 
if  there  was  one  reason  more  than  another  which  in  Mr. 
Grierson's  judgment  should  weigh  powerfully  against  any  break 
of  gauge,  on  trunk  lines,  in  India,  it  was  that  they  might  be  required 
for  strategic  purposes.  Any  state  of  circumstances  requiring  the 
use  of  the  railways  for  strategic  purposes  would  make  it  desirable, 
and  probably  absolutely  necessary,  that  there  should  be  certainty, 
rapidity,  and  the  power  to  make  use  of  every  available  means  of 
transport ;  but  the  contingencies  of  a  state  of  war  on  any  largo 
scale,  coupled  with  a  break  of  gauge  and  a  comparatively  small 
amount  of  rolling-stock,  would  almost  assuredly  result  in  con- 
fusion, delay,  and  disappointment. 

Allusion  had  been  made  by  Mr.  Hawkshaw  to  some  inquiries  and 
calculations  which  had  been  undertaken,  to  show  in  what  way  and 
in  what  time  large  masses  of  troops  could  be  conveyed  from  one 
part  of  Great  Britain  to  the  other,  in  case  of  invasion,  and  as  Mr. 
Grierson  was  cognisant  of  the  matter,  he  might  state  that  while 
the  result  showed  that,  with  proper  arrangements,  the  move- 
ment of  troops  in  the  United  Kingdom  could  be  carried  out  with 
a  facility  and  to  an  extent  which  had  not  been,  and  probably 
could  not  be  done  in  any  other  country,  at  the  same  time,  although 
it  appeared  that  there  would  be  about  10,000  engines,  35,000 
carriages  or  vehicles  suitable  for  traveling  in  passenger-trains,  and 
250,000  goods  wagons  and  cattle  wagons,  available  for  the  pur- 
pose, yet  in  cases  of  sudden  emergency,  or  in  large  movements, 
it  was  evident  that  some  delay  might  arise  in  certain  places  in 
concentrating  the  rolling-stock  required  for  the  purpose. '  If  this 
might  be  the  case,  in  certain  cases,  in  England,  where  the  amount 
of  rolling-stock  was  so  great,  what  would  be  the  practical  working  in 
India,  if  the  lines  were  constructed  on  diflferent  gauges,  with  a 
limited  and  isolated  amount  of  rolling-stock,  such  as  woidd  be  the 
case,  for  instance,  on  the  Lahore  and  Peshawur  line  ?  It  had  been 
stated  that,  on  the  proposed  m^tre-gauge  line  from  Lahore  to 
Peshawur,  the  calculations  were  made  for  a  provision  of  only 
1  engine  and  30  carriages  for  every  13  miles  of  railway,  and  that  it 
would  require  200  carriages  to  convey  1,000  men.  If  this  informa- 
tion was  correct,  it  would  follow  that — unless  such  a  quantity  of 
spare  stock  were  kept,  as  would  not  be  required  in  ordinary  times — 
supposing  every  vehicle  to  be  available  and  no  irregularity  to  arise, 
the  largest  number  of  men  who  could  be  carried  from  Lahore  to 
Pesliawur,  even  taking  all  the  stock  to  be  in  use  in'o];Le  direction, 
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would  bo  less  than  3,000  at  a  time ;  while  the  working  of  such  a 
long  length  of  single  line  oonld  scarcely,  in  practice,  be  carried  on, 
under  great  pressure,  without  some  irregularities  in  the  return  of 
the  rolling-stock,  upon  which  would  depend  the  further  conveyance 
of  troops,  stores,  &c. 

In  the  event  of  war  in  India,  either  from  civil  commotion  or 
from  an  attempt  at  invasion,  the  possession  of  the  railways,  or  the 
destruction  of  their  rolling-stock,  would  probably  bo  a  specicdly 
important  object.  If  the  Lahoro-Peshawur  line  was  constructed  on 
the  mdtre  gauge,  and  the  stock,  or  any  considerable  portion  of  it, 
could  be  destroyed  by  the  enemy,  it  would  amount  to  the  destruc- 
tion of  the  railway  itself,  for  all  practical  purposes.  On  the  other 
hand,  if  the  line  between  Lahore  and  Peshawur  were  constructed 
on  the  5  ft.  6  in.  gauge,  the  rolling-stock  of  all  the  other  lines 
would  be  available,  and  trains  could  bo  sent  forward  to  Peshawur 
continuously  until  the  whole  movement  was  completed,  the  trains 
standing  on  and  being  discharged,  if  necessary,  upon  the  main 
line,  and  without  any  necessity  arising  for  returning  the  empty 
vehicles,  or  checking  the  running  of  trainiB  from  Lahore  until  the 
pressure  was  past. 

As  previously  stated,  the  difference  of  gauge  in  the  west  of 
England,  in  consequence  of  the  nature  of  the  traffic  and  other  cir- 
cumstances, was  not  seriously  objectionable ;  but,  at  the  same  time, 
his  own  opinion  was  that,  if  at  any  time  during  the  last  ten  years  or 
fifteen  years  there  had  been  any  real  probability  of  the  railways  in 
that  part  of  the  country  l)eing  required  for  '  strategic  purposes  * — as 
the  Autlior  assumed  that  the  new  railways  in  India  might  be — the 
difference  in  gauge  in  the  west  of  England  would  not  have  existed 
for  five  years  after  such  an  event  had  been  apparent.  The  Royal 
Commission  on  Railways  in  1867  reported :—"  We  are  of  opinion 
that  the  continued  existence  of  the  double  gauge  is  a  national  evil. 
We  think  it  worthy  of  consideration,  whether  it  may  not  be  de- 
sirable to  require  the  broad  gauge  to  be  put  an  end  to ;  and  as  the 
evil  has  arisen  to  some  extent  from  the  proceedings  of  Parliament, 
whether  a  loan  of  public  money  should  not  be  granted  for  the  purpose, 
on  the  principle  we  have  suggested  for  advances  to  Irish  Railway 
Companies."  From  Mr.  Grierson*s  experience  of  the  difficulties  wliich 
had  arisen  in  dealing  with  the  construction  of  new  lines,  where 
two  gauges  existed,  he  should  fear  that,  if  the  proposed  new  lines 
in  India  were  made  on  the  m^tre  gauge,  it  would  become  necessary, 
at  some  comparatively  early  period,  to  consider — almost  irrespec- 
tive of  any  question  as  to  the  working — the  desirability  of  altering 
one  of  the  gauges  on  trunk  linos.     The  longer  the  time  before 
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snch  a  dotormination  was  arrived  at,  the  greater  would  be  the  loss 
in  respect  of  the  rolling-stock. 

It  appeared  to  him  that  if  the  further  railway  accommodation  in 
India  could  only  be  provided  by  private  enterprise,  in  the  same  way 
that  railways  had  been  provided  in  England,  and  the  capital  could 
only  therefore  be  obtained,  if  an  adequate  return  for  such  capital 
could  bo  insured,  and  if  the  traffic  of  the  districts  through  which 
the  10,000  miles  of  railway  were  about  to  be  constructed  would 
not  yield  a  fair  interest  on  the  cost  of  railways,  on  the  standard 
gauge,  it  would  then,  and  then  only,  be  a  question  of  constructing 
railways  on  the  metre  gauge  or  of  having  no  railways  at  all,  and 
in  such  a  position  he  would  distinctly  say— although  it  would  be 
a  misfortune  to  be  placed  in  the  position  of  choosing  such  an 
alternative — that  the  railways  should  be  made,  notwithstanding 
that  the  evil  of  a  break  of  gauge  was  incurred. 

If,  however,  if  were  admitted  that  railways  would  develop 
the  resources  of  a  country,  so  that  although  they  would  not  directly 
pay  in  themselves,  they  would  enrich  the  country  to  an  extent 
far  beyond  the  loss  of  interest— and  if  the  Government,  having 
the  greatest  interest  in  the  land  and  the  well-being  of  the  country, 
and  having  to  provide  the  capital  and  the  railways,  and  by  so  doing, 
at  the  same  time,  secured  the  necessary  means  of  insuring  the  peace 
of  the  country  by  the  rapidity,  certainty,  and  economy  by  which 
troops  could  be  moved— then  he  would  most  distinctly  say  that 
a  break  of  gauge  on  trunk  lines,  such  aa  had  been  suggested, 
ought  to  be  avoided.  If  the  question  was  whether  India  should 
have  15,000  miles  of  railway  on  two  gauges,  at  a  cost  of  £160,000,000, 
or  the  same  mileage  on  one  gauge  at  a  cost — even  assuming  the 
Author's  own  figures — of  £170,000,000,  Mr.  Grierson  would  again 
say  that  it  would  be  a  misfortune  to  have  a  break  of  gauge  for 
the  mere  saving  of  6  per  cent,  of  the  total  cost;  but  if  there 
was  any  portion  of  India  where  there  should  be  a  continuous  gauge 
it  was,  in  his  opinion,  between  Calcutta,  Kotree,  and  Peshawur. 

Mr.  George  Turn  bull,  in  a  communication  authorized  by  the 
(.'ouncil,  and  through  the  Secretary,  stated  that  as  he  had  been 
for  many  years  connected  with  Indian  railways,  and  had  spent 
above  thirteen  years  in  India,  employed  in  their  construction 
and  maintenance,  he  felt  it  a  duty  to  say  a  few  words  on  this 
important  subject. 

In  the  early  part  of  the  discussion  it  was  put  forward  by  a  great 
advocate  of  the  narrow  gauge,  that  whatever  were  the  technical 
knowledge  of  the  opponents  of  the  proposed  change  of  gauge, 
they  did  not  possess  such  a  knowledge  of  Indian  local  conditions. 
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or  of  the  administration  of  a  great  country,  as  to  render  their 
opinion  more  than  one  of  the  elements  in  the  question.  Now 
he  did  not  concur  in  that  remark,  becauBc  he  held  that  the  general 
principles  of  engineering  in  such  questions  as  that  before  the 
Meeting  were  of  universal  application,  and  that  the  question  in 
itself  was  one  of  a  purely  technical  character.  He  was  sure  that 
there  was  nothing  in  Indian  railways  to  make  them  an  exception 
to  that  rule.  He  spoke  from  experience  in  the  matter,  as  he  was 
well  acquainted  with  the  country,  having  been  Chief  Engineer  on 
the  East  Indian  railway,  and  having  constructed  that  line  through 
Bengal,  and  having  had  charge  of  its  maintenance  after  it  was 
opened  for  traffic.  He  could  confidently  assert  that  there  was  no 
special  claim  for  consideration,  of  matters  of  gauge,  by  those  who 
had  long  resided  in  India,  or  by  those  who  had  a  knowledge^  of 
Indian  local  conditions ;  but  that  whatever  was  good  in  England 
was  good  there,  and  what  was  bad  in  England  was  bad  there  also, 
llie  question,  as  he  understood  it,  was  not  whether  a  3  ft.  3  in. 
gauge  or  a  6  ft.  6  in.  gauge  was  the  best  in  the  abstract,  but  whether, 
having  a  6  ft.  6  in.  gauge  established  in  India  over  5,000  miles, 
mostly  of  main  lines,  and  the  Government  intending  to  make 
10,000  miles  of  lines  more,  it  was  to  abandon  the  5  ft.  6  in.  gauge, 
adopt  the  3  ft.  3  in.  gauge,  to  interpolate  a  length  of  240  miles 
of  mixed  gauge  on  a  main  line,  and  to  adopt  the  narrow  gauge  on 
the  important  extension  to  Peshawur  of  the  greatest  main  lino 
in  India.  The  objections  to  a  break  of  gauge,  and  to  a  mixed 
gauge,  were  so  well  understood,  and  had  been  so  ftilly  brought 
into  view  and  admitted,  during  the  discussion,  that  it  was  only 
the  necessity  of  the  most  severe  economy  that  would  justify  the 
project  of  the  Indian  Government.  No  other  plea,  but  that  of 
economy,  had  been  urged,  and  there  was  the  greatest  difficulty  in 
coming  to  a  conclusion  on  that  point,  for  the  estimates  of  saving, 
on  excellent  authority,  varied  in  round  numbers  from  £200  per 
mile  to  £2,000  per  mile,  which  was  certainly  a  most  unsatisfactory 
condition  of  the  question.  Moreover,  there  had  been  differences 
of  opinion  as  to  the  maintenance.  General  Strachey  had  alluded 
to  the  greater  economy  of  maintenance  on  narrow-gauge  lines ; 
although  that  officer  did  not  insist  upon  it,  or  attempt  to  prove 
it.  On  the  other  hand,  Mr.  Douglas  Fox  stated  from  his  Canadian 
experience  that  "  there  was  no  appreciable  difference  between  the 
cost  of  running  a  train  or  of  hauling  a  ton  of  goods  on  the  3  ft.  6  in., 
or  the  4  ft.  8J  in.,  or  on  the  5  ft.  6  in.  gauge."  If  that  were  so,  the 
question  was  narrowed  to  the  cost  of  construction  only.  Again, 
on  that  point  there  were  discrepancies  not  easily  reconciled ;  for 
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exaiiiplo,  as  Uy  Hleepors  and  ballast,  it  had  been  said  that  8  in.  by 
4  in.  was  the  Kcction  for  sleepers  for  the  narrow,  and  that  9  in. 
by  4i  in.  was  the  section  for  sleepers  for  the  broad  gauge.  That 
9  in.  depth  of  l)allast  was  right  for  the  broad  gauge  and  6  in. 
depth  oWballast  for  the  narrow  gauge ;  a  statement  which  was  simply 
incomprehensible;  because  all  engineers  knew  that  the  strength 
of  the  permanent  way  should  be  in  proportion  to  the  weight  put 
upon  it,  whatever  might  be  the  gauge,  and  that  the  strength 
of  the  permanent  way  was  ruled  by  that  condition  alone.  The 
logical  conclusions  were,  that  the  calculations  of  saving  in 
construction  were  not  to  be  relied  upon,  because  they  appeared 
to  be  founded  on  different  bases,  and  that  the  Government- 
of  India  might  well  pause  before  they  decided  upon  the  matter 
without  further  investigation.  He  thought  it  would  be  found  out 
eventually  that  the  proposed  saving  was  illusory,  and  had  arisen 
from  a  well  intentioned,  but  mistaken  view  of  actual  economy. 

Assuming  that  the  cost  of  the  permanent  way  and  of  the  bridges 
was  proportionate  to  the  pressure  on  the  rails,  a  question  at  once 
arose  whether  a  saving  by  the  use  of  light  rails  and  sleepers,  and  of 
a  thin  coat  of  ballast,  where  ligKt  traffic  occurred,  would  not  effect 
an  almost  equal  economy,  and  avoid  a  break  of  gauge  on  the  main 
lines? 

Not  being  one  of  those  who  had  a  special  bias  for  any  special 
breadth  of  gauge,  he  would  guard  himself  from  being  supposed 
to  think  that  the  5  ft.  6  in.  gauge  was  the  best  or  most  suitable 
for  India ;  but  5,000  miles  of  railway  having  heen  constructed  on 
that  gauge,  he  considered  that  the  proof  of  the  estimated  saving 
in  the  construction  of  the  future  10,000  miles  of  railway  was  so 
unreliable  that  no  prudent  administrators  could  place  much  faith 
in  it. 

Abundant  proof  had  been  given,  that  heavy  traffic  could  be 
carried  upon  gauges  varying  from  3  ft.  to  7  ft. ;  also  it  was  not 
to  be  denied  that  there  were  places  in  India  where  a  narrow 
gauge  would  be  desirable,  if  a  very  small  saving  could  be  effected, 
say,  even  of  £60  per  mile  to  £100  per  mile ;  such,  for  example,  as  a 
line  to  the  Sanatorium  of  Darjeeling,  of  about  150  miles  from  the 
north  bank  of  the  Ganges ;  which,  if  made  on  a  line  going  nearly 
due  south  from  Darjeeling  to  Caragola  Ghaut,  opposite  a  station  on 
the  East  Indian  line,  would  be  of  the  utmost  service,  but  could 
never  be  a  main  line,  and  could  never  communicate  with  the  East 
Indian  railway  except  by  steamer,  because  the  crossing  of  the  Ganges 
by  a  bridge  was  too  formidable  a  work  to  l>e  undertaken  for  the  use 
of  such  a  line.     India  was  so  vast  a  country  that  there  were  many 
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other  localities  where  the  cheapest  of  all  possible  constructions  should 
be  adopted  for  keeping  open  communications,  otherwise  broken  off 
during  the  rainy  season,  where,  as  in  Lower  Bengal,  there  was  no 
material  for  road-making,  except  burnt  clay  and  broken  bricks, 
the  kunkur  or  limestone  nodules  being  too  expensive,  and  often 
not  to  be  found  at  all.  This  circumstance,  although  apparently  a 
matter  of  detail,  was  in  reality  one  of  great  magnitude.  The 
development  of  Indian  railways  was  undoubtedly  impeded,  in  a 
most  serious  manner,  by  the  want  of  '  feeders,'  or  roads  of  com- 
munication leading  to  the  railway  stations.  In  many  places  in 
Lower  Bengal,  very  populous  and  very  fertile,  the  roads,  so  called, 
,  were  unworthy  of  the  name,  being  merely  formed  by  cutting  a 
trench  on  each  side,  and  throwing  up  a  low  mound  for  the  use  of 
the  buUock  carts  in  the  dry  season;  in  the  rainy  season  such 
a  track  became  nearly  impassable,  and  was  often  deserted,  and 
new  tracks  were  made  through  the  adjacent  rice-fields.  It  was  in 
such  localities  and  under  such  circumstances  that  the  cheapest  of 
all  railwaysyor  tramways  would  be  invaluable.  On  the  other 
hand,  the  inconveniences  and  losses  accompanying  a  change  of  gauge, 
or  a  mixed  gauge,  on  any  main  lines  communicating  with  each 
other,  were  so  great  as  regarded  ordinary  traffic,  to  say  nothing  of 
the  difficulties  in  the  conveyance  of  troops  and  war  materials, 
in  case  of  future  military  operations — a  probability  which  should 
never  be  forgotten  —  that  he  thought  it  would  be  well  if  engineers, 
who  were  authorities  in  such  matters,  would  enter  some  protest 
against  the  course  that  was  being  pursued;  and  that,  as  well- 
wishers  to  their  country,  they  should  at  least  solicit  a  recon- 
sideration of  this  subject,  which  was  of  such  great  consequence 
to  the  material  advancement  of  India,  and  thus  possibly  prevent 
a  repetition  of  the  serious  mistakes  which  had  been  made  in  this 
and  other  countries,  and  which  had  ended  in  a  return  to  an  uniform 
gauge,  after  suffering  the  punishment  of  great  and  unnecessary 
pecuniary  loss. 

Dr.  Polk,  in  a  communication  authorized  by  the  Council,  and 
through  the  Secretary,  stated  that  he  thought  it  the  duty  of  every 
one  who,  like  himself,  had  had  to  do  with  Indian  railways,  to  put 
on  record  his  opinion  on  the  grave  question  now  before  the  Insti- 
tution. 

He  had  been  greatly  astonished  at  hearing,  that  the  Indian 
Government  had  determined,  on  economical  grounds,  to  alter  the 
gauge,  as  such  a  step  appeared  to  him  to  ignore  all  the  knowledge 
and  experience  gained  on  the  subject.  He  had  occasion  to  study 
carefully  the  history  of  the  English  gauge  question,  having  been 
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called  on  to  contribute  the  chapter  on  the  gauges  to  Mr.  Broners 
lately  publishotl  life  of  his  father ;  ^  and  Dr.  Pole  had  found,  what 
indeed  was  evident  enough  as  a  matter  of  recusoning,  that  one 
of  the  most  positive  results  brought  out  by  the  controversy  was 
the  very  insignificant  influence  that  the  gauge  had  on  the  cost 
of  a  railway — the  real  criterion  of  expense  being  the  carrying 
power.  It  had  been  shown  clearly,  that  if  the  Great  Western 
railway  had  been  made  of  the  same  carrying  power  as  the  London 
and  North  Western  railway,  the  extra  60  per  cent,  width  of  gauge 
would  have  added  nothing  material  to  the  cost.  But  Mr.  Brunei 
took  advantage  of  the  wide  base  to  add  4  ft.  in  width  to  all  the 
works,  thus  giving  the  line  largely  increased  capabilities ;  and  yet, 
with  this  addition,  the  extra  cost  was  found  to  amount  only  to  about 
£300  per  mile  to  £500  per  mile  !  *  And  yet  they  were  told  now 
that  several  thousands  per  mile  were  to  be  saved  by  the  proposed 
change  of  gauge  in  India. 

In  searching  for  the  origin  of  this  fallacious  movement  it 
became  clear  that  a  great  logical  blunder  had  beeq^committed  at 
the  outset.  The  authorities,  having  formed  a  desire,  reasonable 
enough  no  doubt,  to  cheapen  railways  in  India,  had,  as  the  next 
step,  assumed,  that  in  order  to  do  so  it  was  necessary  to 
narrow  the  gauge.  It  was  curious  to  see  how,  throughout  the 
Indian  papers,  whenever  economy  of  construction  was  spoken  of, 
one  scarcely  ever  found  the  words  *  cheap  railways,'  or  *  light  rail- 
ways '  used,  but  always  *  narrow-gauge  railways ;'  a  strong 
symptom  of  a  peiiiio  principii  having  forced  its  way  into  all  the 
Indian  councils.  It  would  seem  as  if  the  authorities  had  referred 
to  Johnson's  Dictionary,  and  finding  *  gauge '  to  be  defined  as 
*  a  measure  or  standard,'  they  had  rushed  blindly  to  the  conclusion 
that  the  gauge  was  a  measure  or  standard  of  railways  generally, 
as  regarded  their  calibre,  carrying  power,  cost,  and  every  element 
involved  in  them. 

This,  however,  was  not  so,  as  was  well  known  to  all  who  had 
studied  the  subject.  ITie  introduction  of  the  'overhang'  of  the 
carriages  at  an  early  period,  in  order  to  obtain  enlarged  carrying 
capacity  with  the  narrow  gauge  that  had  been  then  accidentally 
fixed,  had  taken  away  the  significance  of  the  width  between  the 
wheels  as  a  measure  of  the  works.  This  was  obvious  enough ;  for 
supposing  a  certain  width  of  carriage  to  be  given,  it  was  evident 


^  ^  **  Tlio  liifo  of  Isambard  Kingdom  BninoL"    By  Isambard  Brunei.   London, 
1870.    Obnp.  V. 
«  IbicLy  p.  129. 
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that  nothing  oould-  bo  gained  by  the  chikiish  and  nnmechanical 
step  of  pushing  the  wheels  closer  together  under  the  middle  of  the 
carriage  ;  inasmuch  as  the  dimensions  of  the  works  must  be  deter- 
mined by  the  size  and  weight  of  the  vehicle,  and  not  by  the 
eramjKjd  width  between  the  wheels.  It  might  be  said  that  the 
sleepers  formed  an  exception,  as  they  at  least  might  be  shorter ; 
but  an  engineer  must  be  but  an  incompetent  officer,  if,  having  a 
given  load  to  carry  on  two  points,  he  could  not  make  his  outlay 
indei)endent,  or  nearly  so,  of  the  width  they  were  apart.  For 
example,  the  most  suitable  arrangement  for  a  wide  gauge  light 
railway  would  probably  be  by  laying  the  rails  on  longitudinal 
8leei)ers,  and  it  was  evident  that  the  width  apart  of  these  could 
make  but  slight  diHerenca  As  a  matter  of  mechanics  and  of  common 
sense,  the  wheels  of  a  vehicle  ought  to  be  as  wide  apart,  that  is, 
as  near  to  the  edge  of  the  vehicle,  as  it  was  possible  to  place  them ; 
indeed,  as  Mr.  Brunei  had  justly  argued,  the  proper  position  for 
them  was  outside  the  body  altogether,  as  had  been,  from  time  imme- 
morial, the  tyi[ye  of  all  wheel  carriages,  except  those  of  railways, 
where  the  accidental  narrowness  of  the  original  lines  had  com- 
pelled the  adoption  of  the  overhang.  It  was  lamentable  to  see  a 
widt3  veliicle  standing  on  a  narrow  base,  and  still  more  lamentable 
to  find  the  designers  and  users  of  such  arrangements  glorying  in 
what  was  really  a  mechanical  opprobrium.  The  only  justification 
for  a  narrow  gauge  was  when  an  extremely  narrow  carriage 
only  was  recpiired,  and  no  one  would  venture  to  assert  that  vehicles 
of  .'3  ft.  wide  or  4  ft.  wide  were  suitable  for  the  main  lines  of  our 
Eastern  Empire. 

It  was  no  new  idea  in  England,  though  it  might  bo  in  India, 
that  if  it  was  desired  to  reduce  the  cost  of  a  railway,  that  might 
be  done  independently  of  its  gauge.  *  Light  railways '  of  ordi- 
nary gauge  were  common  enough.  All  the  early  railways  were 
light,  while  the  traffic  was  yet  undeveloped,  and  there  would  bo 
nothing  new  in  returning  to  such  lightness,  when  recpiired,  with- 
out altering  the  gauge.  Contractors  were  using  light  railways 
every  day,  but  they  did  not  alter  the  gauge.  Mr.  Bidder,  in  his 
able  and  exhaustive  report*  of  June  14, 1870— which,  oddly  enough, 
ha<l  l»een  omitted  from  the  published  Indian  Papers — had  given 
a  case  where  one  of  the  largest  companies  had  lately  constnictod 
a  line  22  miles  long,  to  accommodate  a  poor  district,  with  an  out- 
lay, including  expensive  land,  of  little  over  £4,000  per  mile  ;  it  had 


■^Ulicm 


Piiblitilicil  in  Mr.  Andrew's  pamphlet,  **  Break  of  Gauge  in  India.'*    Second 
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all  tho  arrangemonts  of  the  lightest  and  cheapest  possible  character, 
but  its  promoters  had  never  dreamed  that  it  was  necessary  to 
reduce  the  gauge. 

Another  case  was  on  tho  Great  Western  railway  system,  where 
a  light  branch,  of  a  few  miles  long,  to  the  fishing-town  of  Brixham, 
was  worked  by  a  small  and  light  engine.  And  yet  this  was  on  a 
7-ft.  gauge. 

One  of  the  best  examples,  however,  of  a  light  railway  on  the 
standard  gauge  was  one  laid  down  by  the  Duke  of  Buckingham, 
on  his  own  estate  near  Wotton,  a  few  miles  from  Aylesbury. 
The  Duke,  conceiving  that  many  benefits  would  arise  from 
extending  railway  communication  through  his  estate,  undertook 
to  make  a  line  from  Quainton  Eoad  Station,  on  the  Aylesbury 
and  Buckingham  line,  to  a  place  called  Brill,  about  six  or  seven 
miles  to  the  west,  with  a  branch  to  Wotton,  one  of  the  Duke's 
residences.  lie  entrusted  the  construction  to  Messrs.  Lawford 
and  Houghton,  Engineers,  of  Westminster,  and  the  line  was 
opened  about  two  years  ago.  It  was  called  the  *  Wotton  Tramway,' 
but  why  this  term  was  used  was  not  clear,  as  it  was  as  properly  a 
railway  as  any  railway  in  the  kingdom. 

It  followed  pretty  nearly  tho  surface  of  the  land,  having 
gradients  in  some  places  as  steep  as  1  in  50,  and  curves  of 
occasionally  12  chains  radius.  The  rails  weighed  30  lbs.  per  yard, 
of  the  bridge  section,  screwed  down  to  longitudinal  sleepers 
6  in.  by  6  in.,  with  cross  ties  at  every  12  ft.  There  were  no  stations, 
but  at  each  main-road  crossing  there  was  a  siding  for  trucks.  The 
entire  cost,  excluding  land,  was  £1,400  per  mile. 

The  goods  traffic  consisted  of  coal,  road  metal,  manure,  and 
general  goods,  inwards  ;  of  hay,  straw,  grain,  timber,  bark,  out- 
wards ;  and  of  cattle  both  ways.  There  was  also  a  coaching 
traffic  of  passengers  and  milk.  The  trucks  were  of  the  ordinary 
kind,  boiTowod  from  the  adjoining  railways,  but  they  were 
drawn,  at  a  speed  of  6  miles  per  hour  to  8  miles  per  hour,  by  a 
special  engine  weighing  about  10  tons  or  12  tons.  It  need  hardly 
be  said  that  the  Duke,  though,  no  doubt,  he  was  anxious  enough  to 
reduce  the  outlay,  did  not  commit  the  folly  of  altering  the  gauge. 

Another  case  was  of  a  railway,  of  a  very  peculiar  and  remarkable 
character,  and  of  which  a  description  was  before  the  Council  of  the 
Institution,  and  would  probably  be  read  at  a  future  time.  It  was 
the  Kigi  railway,^  near  Lucerne.  In  this  case  the  traffic  was  of  an 
exceptionally  light  character,  only  to  convey  tourists  up  tho  moun- 

>   Vule  Miiiutos  of  Proc<KKling8,  Inst  O.K.,  vol.  xxxvi. 
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tain  during  the  summer,  llicro  was  only  one  carriage  in  each  train, 
and  the  speed  was  3  miles  per  hour  or  4  miles  per  hour ;  and,  as 
the  line  was  all  on  the  side  of  a  rock,  there  was  every  inducement 
to  reduce  the  dimensions,  and  cheapen  it  to  the  utmost.  Moreover, 
from  the  peculiar  nature  of  the  railway,  it  was  scarcely  to  be  expected 
that  it  could  ever  be  worked  in  conjunction  with  any  other  line. 

Here,  therefore,  was  surely  a  case  for  a  narrow-gauge  line,  if  the 
system  were  attended  with  the  wonderful  economical  advantages 
claimed  for  it  by  the  Indian  authorities.  Yet,  strange  to  say,  the 
Swiss,  that  eminently  practical  and  utilitarian  people,  did  not  see 
this,  but  made  the  Kigibahn  only  a  *  light  railway,*  of  the  ordinary 
gauge. 

Railways  of  this  kind  had  actually  been  provided  for  by  the 
Legislature,  for  in  the  Regulation  of  Railways  Act,  1868,  there  were 
clauses  introduced  specially  authorizing  and  regulating  the  con- 
struction and  working  of  light  railways,  but  giving  no  encourage- 
ment for  altering  the  gauge. 

Ho  might  further  refer  to  a  Report  of  a  Meeting  of  the  Exeter 
Chamber  of  Commerce,  in  June,  1872,  at  which  Mr.  Ellis,  the  mayor 
of  that  city,  read  a  Paper  on  the  subject,  aft^r  which  a  resolu- 
tion was  passed  directing  attention  to  the  great  importance  of  a 
system  of  light  railways  to  Exeter  and  the  neighbourhood*  Mr. 
Ellis  began  his  Paper  by  the  following  words :  "  Almost  every  one 
is  now  inquiring  what  is  a  light  railway?"  It  need  hardly  be  said 
that  the  Chamber  of  Commerce  did  not  arrive  at  the  answer  given 
by  the  Indian  Government  to  the  same  question,  namely : — "  That 
it  must  be  a  railway  of  an  exceptionally  narrow  gauge." 

What  became,  therefore,  of  the  Author's  assumption,  that  practi- 
cally the  broad  gauge  was  never  adopted,  except  when  broad,  heavy 
vehicles  were  used ;  and,  that  in  any  comparison  of  the  two  gauges, 
that  intention  might  always  fairly  be  assumed  ?  That  might  be 
all  very  well  as  an  opinion  hazarded  by  an  amateur,  but  both 
reason  and  experience  showed  it  to  be  a  fallacy. 

It  had  been  said  by  Mr.  Gladstone  in  the  House  of  Commons  a 
short  time  ago,  that  "  in  the  battle  of  the  gauges,  fought  in  this 
country  thirty  years  ago,  nothing  could  be  more  decisive  than  the 
victory  of  the  narrow  over  the  broad,  and  of  uniformity  over 
diversity."  Now,  as  Dr.  Pole  claimed — as  he  had  before  stated — 
some  knowledge  of  the  proceedings  in  question,  he  must  assert  that 
this  statement  was  calculated  to  mislead.  What  Mr.  Gladstone 
called  the  victory  of  the  narrow  gauge  over  the  broad  gauge  did  not 
arise  from  any  inferiority  of  the  broad  gauge,  or  any  superiority  of 
the  narrow  gauge  ;  on  the  contrarj^  the  advantages  of  Mr.  Rninel's 


STATE  RAILWAYS  OF   INDIA.  223 

aystom  were  fully  borne  out  by  experience.  The  victory  was  wholly 
and  solely  duo  to  the  imiKDssibility  of  tolerating  a  break  of  gauge. 
This  it  was  which  abolished  the  exceptional  system  in  the  North,  and 
would  probably,  ere  long,  abolish  it  in  the  West  also.  And  it  did  not 
require  a  great  stretch  of  imagination  to  anticipate  a  similar  result 
in  India.  The  time  would  come  when,  if  the  traffic  extended,  the 
break  of  gauge  would  l)e  found  intolerable  there  also,  and  then 
either  the  narrow  gauge  must  be  widened,  or  the  broad  gauge 
be  narrowed,  and  the  Indian  railway  system  would  become  the 
laughing-stock  of  the  world. 

He  might  add  that  ho  had  now  charge  of  the  Imperial  Kailways 
of  Japan,  which  had  l)ecn  laid  out,  before  his  connection  with  them, 
on  a  gauge  of  3  ft.  6  in.  Ho  did  not  find  this  to  l)e  any  advan- 
tage, but  the  reverse.  He  had  reduced  the  vehicles  to  as  small 
a  size  as  he  dared,  but  he  could  not  provide  for  the  traffic  with  a 
less  width  of  vehicles  than  about  6  ft.  6  in. ;  and  under  this  con- 
dition, the  narrowing  of  the  wheel  breadth  only  gave  rise  to  bad 
and  inconvenient  construction,  both  of  the  engines  and  carriages, 
while  it  saved  nothing  in  the  cost.  It  was  under  considerati<m 
whether  the  gauge  should  not  be  widened  before  the  evil  became  txx) 
much  extended.    . 

Dr.  Pole  must  conclude  by  adding  his  protest  to  that  of  all 
other  Engineers,  against  the  narrowing  of  the  Indian  gauge,  unless 
it  could  be  conclusively  shown,  which  certainly  had  not  been  done, 
that  the  desired  economy  could  not  be  obtained  in  any  other  way. 
The  subject  had  been  much  complicated  by  masses  of  figures, 
exhibiting,  no  doubt,  some  discrepancies,  according  to  the  views 
held  by  different  individuals ;  but  there  was  no  technical  mystery 
about  it,  and  the  common-sense  application  to  it  of  ordinary 
mechanical  princii)le8  and  ordinary  laws  of  construction  would,  he 
was  convinced,  suffice  to  show  that  the  Indian  project  was  founded 
on  a  delusion,  and  that  the  judgment  dictated  alike  by  reason,  by 
experience,  and  by  the  universal  opinion  of  those  most  competent 
to  judge,  was  the  correct  one. 

Mr.  J.  E.  Tanxkk,  in  an  authorized  communication  through  the 
Council,  stated  that  the  Author,  while  asking  for  pity  for  the 
Indian  tax-payers,  should  have  reminded  those  who  were  un- 
acquainted with  India  that  the  guaranteed  railways  were  the  pioneers 
of  railway  communication  in  that  country.  The  shareholders  of 
those  lines  had  many  difficulties  to  contend  with,  and  part  of  the 
capital  on  which  interest  had  now  to  be  paid  had  been  spent  in 
overcoming  them.  In  fairness  he  should  also  have  stated  that  the 
Indian  Government  and  the  tax-payers  reaped  advantages  from  the 
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railways  beyond  the  3 J  per  cent,  which  they  earned,  and  that  at 
the  same  time  those  advantages  occasioned  a  loss  of  profit  to 
the  railway  proprietors ;  as  also  that  some  loss  accrued  to  thoso 
railways  that  were  under  construction  during  the  Mutiny. 

The  railways  in  India  did  not  succeed  turnpike  roads  and  canals 
as  in  England,  but  often  supplied  the  place  of  so-called  '  roads ' 
without  bridges  or  metalling,  consequently  all  skilled  labour  had 
to  Ix)  taught.  The  skilled  labour  that  had  been  taught  by  the 
guaranteed  railways  had  become  remunerative  to  the  country, 
although  the  country  might  not  at  present  have  entirely  recouped 
the  money  spent  for  their  education. 

Some  of  the  railways  were  constructed  at  a  considerable  distance 
from  the  seaboard,  causing  not  only  excessive  cost  for  transport, 
but  a  heavy  item  for  delays  in  delivery.  Mr.  Tanner  had  seen  a 
locomotive  drawn  by  bullocks  two  hundred  miles  over  an  un- 
metalled  road  ankle-deep  in  dust ;  and  convoys  of  carts  thatched 
over  in  the  jungle,  waiting  for  the  rains  to  cease  before  they 
could  proceed  on  their  journey,  while  platelayers  and  others  who 
were  in  want  of  the  materials,  which  those'  carts  ought  to  have 
been  conveying,  were  standing  idle.  Future  railways  in  course  of 
construction  would  not  have  to  contend  with  such  disadvantages, 
nor  with  the  almost  total  want  of  skilled  labour  then  experienced. 

Those  who  knew  India  before  the  railways  were  in  existence 
would  recollect  the  relays  of  horses  at  every  sixth  mile,  for  the 
postal  service  of  letters  alone ;  and  the  relays  of  bullocks  at  every 
tenth  mile  for  heavier  parcels,  newspapers,  and  such  light  mer- 
chandize as  could  afford  the  charge.  The  railway  companies,  by 
their  contract,  were  obliged  to  carry  the  postal  service  for  nothing, 
and  even  to  provide  vans — if  not  sorting  vans.  By  the  con- 
struction of  the  guaranteed  railways  the  expense  for  the  main- 
tenance of  horses,  bullocks,  carts,  wagons,  and  the  establishment 
previously  nccepsary,  had  been  saved  for  more  than  6,000  miles. 

The  economy  that  accrued  to  Government  by  moving  troops  by 
rail,  instead  of  by  the  costly  establishment  necessary'  for  marching, 
had  been  already  alluded  to.  The  Author,  to  have  drawn  a  fair 
comparison,  might  have  shown  what  those  savings  amounted  to,  in 
order  that  they  might  have  been  added  to  the  3.^  per  cent,  earned 
by  the  railways. 

With  regard  to  break  of  gauge,  Mr.  Tanner  had  lived  long 
enough  in  India  to  know  that  an  order  by  the  Governor- General 
in  Council  was  not  to  be  argued  against.  But  those  pei*soiis  who 
constituted  the  Governin'-General  in  Council  might  after  a  time 
retire,  and  their  sucuoHSors  might  possibly  not   feel  justified    in 
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oontinaing  the  construction  of  the  railways  upon  the  scheme  so 
Btrennoiisly  advocated  by  the  Author. 

Mr.  Tanner  would  give  an  instance.  The  Sutlej  bridge  was  built 
in  the  most  exposed  part  of  the  river,  because  the  Governor-CJeneral 
in  Council  ordered  it ;  the  object  being  that  it  might  be  under  the 
guns  of  the  fort  at  Phillour,  which  was  always  to  bo  garrisoned 
from  an  English  regiment.  The  Governor-General  in  Council 
had  changed  before  the  first  girder  was  in  place,  and  a  new  order 
removed  all  the  guns  and  the  contents  of  the  magazine  to  Ferozepore, 
80  miles  away,  and  the  English  troops  were  supplanted  by  one 
company  of  native  infantry. 

With  regard  to  width  of  gauge,  arguments  had  been  adduced  for 
and  against  the  narrow  gauge  and  the  broad  gauge — ^but  had  they 
been  carried  far  enough  ?  No  one  could  gainsay  that  a  narrow- 
gauge  line  could  be  made  at  less  cost  than  a  broad-gauge  line,  as 
&r  as  the  construction  of  the  line  went ;  but  the  saving  was  so 
little,  that  the  extra  expense  for  rolling-stock  necessary  for  the 
narrow-gauge  line  to  give  equal  carrying  capacity  would  possibly 
counterbalance  the  saving  effected. 

Mr.  Tanner  had  lately  been  engaged  by  Government  to  furnish 
two  estimates  for  a  single  line  of  railway  in  one  of  the  colonies. 
One  on  a  gauge  of  3  ft.  6  in.,  and  another  on  a  gauge  of  4  ft.  8i^  in. 
As  there  was  no  railway  in  the  colony,  there  was  no  question  of 
break  of  gauge,  and  the  relative  advantages  of  both  gauges  could 
be  feirly  weighed.  The  estimates  were  prepared  from  actual  survey, 
and  every  minute  detail  was  considered.  The  results  might  there- 
fore be  interesting. 

The  data  started  with,  were  as  follows : — The  engines  were  to  be 
6  wheeled,  coupled;  to  weigh  18  tons,  and  to  be  suitable  for  a 
speed  of  25  miles  per  hour.  The  load  on  the  carriage  wheels  was  to 
be  3  tons.  The  rails  were  to  weigh  55  lbs.  per  yard.  For  the 
3  ft.  6  in.  gauge,  the  width  of  the  bank  was  to  be  14  ft.  6  in.  at  for- 
mation level.  The  width  of  the  carriages  was  to  bo  6  ft.  4  in.,  and 
the  length,  15  ft.  For  the  4  ft.  8^^  in.  gauge,  the  width  of  the  bank 
was  to  be  15  ft.  9  in.  at  formation  level.  The  width  of  the  carriages 
was  to  be  8  ft.  6  in.,  and  the  length,  15  ft. 

The  result  of  the  estimates  gave  as  the  cost  per  mile  for  the  con- 
struction of  the  lino  alone  :— 

£     $.   rf. 

Oil  the  4  ft.  8|  in.  gauge 5,139  13  9 

„   3  ft.  6  in.    „ 4,977  15  0 


£161  18  9 
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or  a  saving  in  construction  of  the  line  by  adopting  the  3  ft.  6  in. 
gauge  of  3  •  1 7  per  cent. 

The  cost  per  mile  for  construction,  including  stations,  telegraph, 
and  everything  except  rolling-stock,  was  as  follows : — 

£      8.    d. 

On  the  4  ft.  8^  izL  gauge 6,610  18    7 

„     8  ft.  6  in.        „ 6,445    8    8 


£165  10    4 


or  a  saving  in  favour  of  the  8  ft.  6  in.  gauge  of  2j^  per  cent. 

Before  comparing  the  rolling-stock  of  the  two  gauges  a  few  words 
of  explanation  were  necessary.  Undoubtedly  a  narrow-gauge 
wagon,  when  carrying  material  such  as  stone,  ballast,  &c.,  could 
carry  its  load  with  less  dead  weight  of  wagon,  and  was  therefore 
preferable  and  cheaper  for  mineral  traffic ;  but  for  passengers  the 
same  floor  area  was  required  for  both  gauges.  For  light  goods, 
such  as  loose  cotton,  the  broader  gauge  gave  better  carrying  capacity, 
for  if  there  were  no  over  bridges  the  load  could  be  piled  up  higher, 
as  well  as  wider.  Floor  area  was  therefore  taken  as  the  basis  for 
comparison  in  the  two  estimates.  The  rolling-stock  for  the 
4  ft.  8^^  in.  gauge  amounted  to  £17,177,  and  that  for  the  3  ft.  6  in. 
gauge  to  £19,012 ;  showing  a  saving  of  10^  per  cent,  in  favour  of  the 
4  ft.  8  J  in.  gauge  for  equal  carrying  capacity.  The  total  cost  of  the 
railway,  with  all  accessories  for  traffic,  gave  a  result  in  favour  of 
the  3  ^.  6  in.  gauge  of  0 '  72  per  cent. 

The  traffic  estimated  for  was  less  than  there  would  be  in  a  very 
short  time  after  the  line  was  opened  for  traffic.  He  believed  the 
rolling-stock  would  then  require  to  be  doubled.  Under  those  cir- 
cumstances the  result  would  then  be  in  favour  of  the  4  ft.  8^  in. 
gauge.  All  renewals  for  wear  and  tear  would  necessarily  be  in 
fevour  of  the  broader  gauge.  The  railway  referred  to  was  for  a 
special  class  of  traffic,  namely,  that  of  carrying  sugar  hogsheads. 
A  truck  or  wagon  of  the  3  ft.  6  in.  gauge  could  only  carry  3  hogs- 
heads, while  those  of  the  4  ft.  8^  in.  gauge  could  carry  6  hogsheads. 
When  this  was  taken  into  consideration,  the  result  of  the  estimates 
was  in  favour  of  the  4  ft.  8^  in.  gauge  to  the  extent  of  1  •  55  per 
cent,  of  the  total  cost. 

Having  spent  fourteen  years  on  the  construction  of  Indian 
railways,  he  knew  the  disadvantages  which  those  constructing 
them  had  to  contend  against.  No  fair  comparison  could  be  arrived 
at, by  saying  "  the  existing  railways  cost  so  much  per  mile ;  and  our 
estimate  is  for  so  much  a  mile."     A  true  comparison  could  only  be 
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arrived  at  by  taking  the  actual  quantities  of  a  length  of  line  thali 
had  been  executed,  and  by  putting  the  same  price  against  each  item 
of  work  in  the  estimate  for  the  proposed  line.  Surely  it  would  be 
worth  while  to  make  such  a  calculation  before  embarking  on  a 
change  of  gauge  for  10,000  miles.  If  such  a  comparison  was 
made,  he  was  certain  the  great  saving  anticipated  by  the  Author 
would  turn  out  to  be  almost  visionary.^ 

Mr.  W.  T.  Thornton,  partly  reading  from  copious  notes,  said 
that  rather  a  heavy  task  had  devolved  upon  him.  He  had  to 
answer  a  large  niunber  of  adverse  speeches.  To  do  so  with  any 
adequacy  would  require  all  the  time  that  he  could  warrantably 
occupy,  and  at  least  all  the  strength  which  he  possessed,  so  that  b^ 
had  better  not  waste  any  of  either  in  prefEttory  remarks,  but 
address  himself  at  once  to  the  business  in  hand. 

It  would  be  convenient  to  divide  his  opponents  into  two  classes 
— those  who  had  not  met  him  with  arguments,  and  those  who 
had ;  and  in  the  former  category  he  should  take  the  liberty  of 
placing  his  ezoellent  friend  Mr.  Andrew,  and  also  Mr.  Q.  F.  Bidder, 
Both  of  those  gentlemen  seemed  to  have  taken  a  hint  from  the 
well  known  story  of  a  leading  barrister,  who,  having  risen  in  Court 
to  answer  the  case  for  the  prosecution,  had  a  paper  placed  in  hi^ 
hand  by  his  legal  prompter,  containing  the  words,  "No  case: 
abuse  plaintiff's  attorney."  Changing  plaintiff's  for  defendant's, 
this  was  what  they  had  done.  Mr.  Andrew's  abuse  was,  indeed,  of 
a  very  mild  description,  and  did  not  go  much  beyond  likening 
Mr.  Thornton  to  Eip  Van  Winkle,  and  suggesting  that  he 
must  have  been  asleep  for  the  last  five-and-twenty  years,  and  that 
he  was  therefore  ignorant  of  the  disasters  with  which  the  *  war  of 
gauges '  had  been  attended  in  this  country.  He  must  own  that 
he  could  scarcely  venture  to  pay  off  Mr.  Andrew  in  kind.  His 
excellent  friend  was  very  generally  understood  to  be  at  all  times 
pretty  wide  awak^.  Still,  if  it  were  possible  to  imagine  him  to 
have  been  caught  napping,  Mr.  Thornton  should  really  have  thought 


1  As  it  had  been  stated  by  General  8trachey  (page  58)  tiiat,  **  until  the 
Goyernment  of  India  announced  its  intention  of  carrying  out  narrow-gauge  rail- 
ways, as  the  only  apparent  means  of  obtaining  cheap  railways,  none  of  the  Engi- 
neers of  the  Indian  lines — exclusive  of  the  Oudh  and  Bohilkund  Company  and 
the  Indian  Tramway  Company — suggested  the  construction  of  light  or  chenp 
lines,  or  admitted  that  they  were  possible."  Bir.  Tanner  submitted  a  copy  of 
a  Report  made  by.him  to  R.  Saunders,  Esq.,  Postmaster-General,  Punjftb,  dated 
December  6th,  1861,  which  Mr.  Tanner  requested  might  be  printed  in  the 
Appendix.  It  would  be  seen  that  in  that  Report  he  did,  so  early  as  1861,  propose  a 
light  railway,  and  light  engines  of  the  normal  Indian  gauge.— Ftde  Appendix  VI. 
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that  on  this  occasion  Mr.  Andrew  had  been  talking  in  his  sleep. 
Mr.  Thornton  could  not  otherwise  conjecture  how  a  person  of 
Mr.  Andrew's  acuteness  could  refer  to  the  English  battle  of  the 
gauges  by  way  of  thereby  disparaging  the  narrow  gauge.  Surely 
he  could  not  require  to  be  reminded  that  in  that  battle  it 
was  the  narrow  gauge  that  won,  and  the  broad  gauge  that  was 
vanquished ;  so  that,  if  any  inference  in  regard  to  India  was  to  be 
drawn  from  the  case  of  England — not  that  the  two  cases  were  in 
reality  at  all  analogous — that  inference  plainly  was  that,  if  in 
India  the  two  gauges  were  ever  pitted  against  each  other,  as 
they  had  been  in  England,  the  narrow  gauge  would  be  again 
victorious. 

The  personal  remarks  of  Mr.  Bidder  were  of  a  more  decided 
character,  intimating  quite  uneqxiivocably  that,  in  his  opinion, 
Mr.  Thornton  was  not  an  ordinary  fool  merely,  but  the  very 
•  genius  of  folly.*  He  did  not  suppose  that  Mr.  Bidder 'meant  any 
harm  by  that.  To  talk  in  that  style  was  very  likely  only  a  way 
he  had — a  sort  of  playful  chaff.  At  any  rate,  Mr.  Thorton  had  no 
desire  to  resent  it.  On  the  contrary,  and  on  the  principle  of  return- 
ing good  for  evil,  he  proposed  before  he  had  done  to  give  Mr.  Bidder, 
in  exchange  for  his  chaff,  some  solid,  substantial  grains  to  digest 
and  ruminate  upon. 

Turning  now  to  his  argumentative  opponents,  Mr.  Thornton  was 
glad  to  observe  that  they  had  directed  their  chief  assault  against 
what  had  been  previously  admitted  by  him  to  be  the  key  of  his 
position,  namely,  the  question  of  economy.  True,  if  beaten  there, 
he  must  acknowledge  himself  to  be  beaten  all  along  the  line,  without 
one  rallying  point  to  return  to.  But  he  had  no  objection  to  be  beaten, 
if  he  could,  be  shown  to  deserve  defeat.  Contending  as  he  was, 
not  for  victory — not  for  any  foregone  conclusion — but  for  truth, 
whatever  the  truth  might  be,  he  could  not  but  be  anxious  that,  if  in 
error,  his  error  might  be  exposed.  Still,  on  the  question  whether 
he  was  beaten  or  not,  he  requested  the  Institution  to  suspend  its 
judgment^until  they  had  heard  him  out. 

In  pressing  the  plea  of  economy,  another  person  in  his  place 
might  perhaps^have  engaged  extensively  in  independent  calcula- 
tions, going  in  largely  and  learnedly  for  width  of  embankments, 
depth  of  ballast,  sectional  area  of  sleepers,  and  what  not ;  and,  by 
computing  how  much  this  or  the  other  detail  would  cost  on  the 
broad  gauge  and  on  the  narrow  gauge,  have  shown  how  much  less 
the  aggregate  cost  would  be  on  the  latter  than  on  the  former. 
This  was  what  a  professional  expert  might  have  done,  but  which 
he  did  not  attempt  to  do,  for  the  very  sufficient  reason  that  he 
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cbnld  not  have  done  it  if  lie  had  tried,  since,  so  far  from  pretending 
to  be  a  professional  expert,  he  frankly  confessed  himself  to  be  an 
unprofessional  ignoramus,  or,  as  plain-spoken  Mr.  Bidder  might 
say,  a  mere  fool  in  technicalities.  Besides,  there  would  have  been 
no  use  in  doing  it,  even  if  Mr.  Thornton  had  been  able,  for  his 
calculations  would  infallibly  have  been  disputed  at  every  step,  and 
at  the  end  of  them  he  should  have  been  as  far  as  ever  from  having 
established  any  premises  in  which  the  opposite  side  would  have 
acquiesced.  But  without  some  premises,  common  to  both  sides, 
there  could  be  no  profitable  discussion  ;  so,  since  he  could  not  hope 
that  any  data  offered  by  himself  would  be  accepted,  he  had  no 
alternative  but  to  accept  those  which  had  been  put  forward  by  his 
opponents. 

He  found  that  two  Engineers  of  the  very  highest  eminence — of 
the  eminence  implied  by  their  having  been  selected  by  the  Insti- 
tution as  its  Presidents — had  each  of  them  carefully  estimated  the 
cost  of  railway  construction  under  two  different  sets  of  conditions 
— or  rather,  he  should  say,  of  conditions  similar  in  other  respects, 
but  different  in  this :  that  in  the  one  case  a  8  ft.  6  in.  gauge,  and  • 
in  the  other  a  8  ffc.  gauge,  was  assumed.  He  alluded,  of  course, 
to  Mr.  Fowler  and  to  Mr.  Hawkshaw.  Now  there  was  more  than 
one  way  in  which  Mr.  Thornton  might  have  dealt  with  those 
gentlemen's  estimates.  In  both,  the  narrow  gauge  was  credited 
with  considerable,  but  different,  amounts  of  saving — in  Mr.  Fowler's 
estimate,  with  £866  per  mile ;  in  Mr.  Hawkshaw's  estimate,  with 
£760  per  mile.  Mr.  Thornton  might  not  unfeirly  have  taken  either 
of  those  amounts,  and  by  making  certain  additions  thereto,  on  grounds 
which  he  should  presently  advert  to,  have  obtained  a  much  greater 
total  than  he  had  actually  claimed.  That  was  what  he  might  fairly 
have  done,  if  his  desire  had  been  merely  to  make  a  fair  show  in 
figures.  But  that  he  did  not  do.  Mr.  Fowler  and  Mr.  Hawkshaw 
differed  not  more  as  to  the  total  amount  of  saving  than  as  to  the 
nature  of  the  items  on  which  saving  was  to  be  allowed ;  there  being 
only  four  items  admitted  by  both,  namely,  earthwork,  bridge- 
work,  sleepers  and  ballast.  Mr.  Thornton  began,  therefore,  by 
restricting  himself  to  those  four  items ;  nor  did  he  take  even  the 
highest  of  the  totals  which  he  found  allowed  upon  those  items,  but 
only  the  mean  between  the  two,  and  then  to  this  mean  he  had 
added  not  the  whole  of  what  was  admitted  by  his  authorities  on 
other  items,  for  he  rejected  some  of  those  other  items  altogether. 
He  made  additions  in  respect  only  of  those  further  items  which, 
although  included  by  only  one  or  other  of  his  authorities,  as  the 
ca«e  might  be,  ought  manifestly  to  have  been  included  by  both. 
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and  ootdd  not  have  been  omitted  by  either,  except  through  inad- 
vertenoe.  By  this  means,  and  by  allowing  farther  for  the  sui)erior 
cheapness  of  a  mtoe,  or  3  ft.  3|  in.,  gauge,  over  the  3  ft.  6  in.  gange 
assumed  by  his  authorities,  he  obtained  £1,000  per  mile  as  the 
average  saving  obtainable  by  the  adoption  for  the  Indian  State  rail- 
ways of  a  light  m^tre  gauge,  instead  of  a  light  standard  gauge.  He 
said  average  saving :  of  course  he  agreed  with  Captain  Tyler,  that 
the  actual  saving  would  not  be  the  same  on  all  lines,  but  would  vary 
with  the  character  of  the  country  and  other  circumstances,  being 
sometimes  more  and  sometimes  less  than  the  sum  mentioned ;  but 
Captain  Tyler  would,  he  thought,  admit,  on  reflection,  that  this 
was  a  reason  not  the  less,  but  the  more,  for  adopting  an  average  in 
reference,  not  to  any  particular  m^tre-gauge  line,  but  to  all  m^tre- 
gauge  lines  in  general. 

While  working  out,  as  above,  his  total  of  £1,000  per  mile,  Mr. 
Thornton  fancied,  in  his  simplicity,  that  he  was  displaying  an 
exemplary,  an  almost  chivalrous,  moderation ;  and  was,  therefore, 
proportionally  disappointed — ^not  to  say  disgusted — to  find,  when 
the  matter  came  to  be  discussed,  that  his  critics,  with  one  accord, 
began  to  take  exception  to  every  one  of  the  details  of  which 
that  total  was  composed.  Mr.  Harrison,  who  led  the  charge  at 
this  point,  with  Mr.  Bruce  bringing  up  the  rear,  considered  that 
he  had  been  much  too  greedy  in  accepting  at  Mr.  Hawkshaw's 
hands  £10  per  mile  for  land,  seeing  that  Major  Bonus,  in  his 
estimate  for  the  Indus  Valley  line,  had  shown  that  13«.  6d, 
per  mile,  or,  as  Mr.  Bruce  had  it,  more  nearly  10a.  per  mile,  was 
the  maximum  to  be  allowed.  Major  Bonus  was  an  Indian  Engineer 
officer  of  well-earned  repute;  and  Mr.  Harrison  seemed  to  Mr. 
Thornton  to  exhibit  a  very  just  discrimination  in  preferring,  on 
questions  connected  with  Indian  railway  construction,  the  opinions 
of  experienced  Indian  Engineers  to  those  of  the  ablest  members  of 
the  profession  who  had  never  visited  the  East.  Mr.  Harrison  had, 
however,  misunderstood  Major  Bonus's  meaning  to  an  extent  not 
very  remarkable  in  one  who  did  not  pretend  to  have  any  special 
knowledge  of  India,  but  somewhat  curious  in  the  case  of  Mr.  Bruce, 
who  ought  to  have  known — and  no  doubt  did  know — a  great  deal 
about  that  country.  When  giving  Rs.  27,  or  £2  14«.,  as  the  price  of 
an  acre,  and  therefore  13#.  6d.  as  the  price  of  a  quarter  of  an  acre, 
Major  Bonus  was  speaking,  not  of  India  generally,  but  only  of  that 
territory— for  the  most  part  mere  sandy  desert — ^through  which  the 
Indus  Valley  railway  would  run.  But  Mr.  Bruce,  who  had  so  ekil- 
ftdly  conducted  the  Great  Southern  of  India  line  from  Trichinopoly 
to  Negapatam,  through  the  garden-like  luxuriance  of  the  Cauvery 
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Delta,  onght  not  to  require  to  be  told  that  there  was  other  soil  in 
India  besides  sand,  and  that  to  judge  of  the  value  of  the  land  that 
would  have  to  be  taken  up  for  State  railways  in  Northern  Bengal, 
or  the  Dharwar  ootton-fields,  by  its  value  between  Mooltan  and  Hy- 
derabad, was  about  as  much  to  the  purpose  as  it  would  be  to  suppose 
that  the  Metropolitan  Eailway  Company  and  the  Highland  Bail- 
way  Company  got  their  land  at  the  same  rates  per  acre.  It  so 
happened  that  in  certain  instances — very  exceptional  ones  it  was 
true — the  Government  of  India  had  to  pay  for  the  land  presented 
by  it  to  guaranteed  railway  companies  no  less  than  £725  per  acre 
and  £1,099  per  acre,  and  this  for  areas  of  141  acres  and  61  acres 
respectively.  After  all,  the  figures  objected  to  were  not  his  figures, 
but  those  of  Mr.  Hawkshaw ;  but  still,  unless  Mr.  Harrison  and 
Mr.  Bruce  could  show  better  reason  for  questioning  the  correctness 
of  Mr.  Hawkshaw's  allowance  of  £10  per  mile  for  land,  Mr. 
Thornton  should  not  consider  himself  bound  to  surrender  any  part 
of  it,  although  to  part  with  the  whole  would  not  cause  him  any 
very  great  pang. 

In  regard  to  earthwork,  Mr.  Harrison  practically  agreed  with 
Mr.  Fowler — working  out  the  sum  for  himself  and  producing  a 
result  of  £36  15».  per  mile,  or  within  five  shillings  of  Mr.  Fowler's 
estimate  of  £37  per  mile.  Mr.  Bruce,  indeed,  allowed  only  £33  per 
mile,  differing  therein  both  from  Mr.  Fowler  and  Mr.  Harrison,  and 
still  more  widely  from  Mr.  Hawkshaw,  who  put  down  £100  per 
mile  on  the  same  account ;  so  that,  having  here  three  to  one 
against  him,  Mr.  Thornton  concluded  that  Mr.  Bruce  must  give 
way.  On  the  subject  of  bridges,  Mr.  Harrison  admitted  that  he 
had  no  means  of  judging  whether  Mr.  Hawkshaw's  £50  per  mile 
or  Mr.  Fowler's  £83  per  mile  were  right,  but  Mr.  Harrison  added, 
that  he  was  disposed  to  err  on  the  right  side — to  wit,  that  of 
superior  strength,  and  therefore  that  he  inclined  to  Mr.  Hawk- 
shaw. Now  Mr.  Thornton,  feeling  conscientious  scruples  against 
erring  on  either  side,  had  gone  midway  between  Mr.  Fowler's 
estimate  and  Mr.  Hawkshaw's  estimate,  and  so  had  arrived  at  £66 
per  mile,  and  whoever  bethought  him  of  the  proverb  of  his  schoolboy 
days,  " Jw  medio  tutimmua  ibis"  would  probably  consider  that  in 
so  doing  Mr.  Thornton  had  selected  the  safest  path.  Mr.  Bruce, 
at  any  rate,  said  nothing  about  bridgework ;  so  it  was  to  be  sup- 
posed that  his  silence  might  be  taken  for  acquiescence. 

Mr.  Bruce  remarked,  that  he  had  put  the  bridges  at  £20  per 
mile,  and  given  the  details. 

Mr.  Thornton.  In  respect,  however,  to  the  fax  more  important 
items  of  sleepers  and  of  ballast  there  was  universal  disagreement. 
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Mr.  Fowler  on  thoee  aooountfl  allowed  £503  per  mile;  Mr. 
Hawkshaw,  £200  per  mile  ;  Mr.  Harriflon— if  Mr.  Thornton 
rightly  understood  him— £257  per  mile;  Mr.  Bruoe  begrudged 
£126  10».  per  mile.  These  varying  figures  were  the  results  of 
equally  varying  considerations,  affecting  sundry  knotty  points  as 
to  which  Mr.  Bruoe  questioned  the  sense  of  Mr.  Fowler's  decision  in 
one  instance,  and  denied  it  altogether  in  another.  Such  matters 
were  too  high  for  Mr.  Thornton's  comprehension;  he  did  not 
profess  to  be  able  to  attain  to  them,  though  he  shotdd  have  a  word 
or  two  to  say  presently  as  to  the  way  in  which  they  had  been 
treated. 

Intermediately,  however,  he  must  touch  upon  two  or  three  other 
matters.  One  was  the  saving  on  engineering  and  agency,  respecting 
which  Mr.  Harrison  took  no  objection  to  the  rate  of  17i  per  cent, 
adopted  by  Mr.  Fowler,  neither  did  he  deny  that  17i  per  cent,  upon 
£497  came  to  £87,  the  exact  sum  given  by  Mr.  Fowler  and  accepted 
by  Mr.  Thornton.  Mr.  Harrison  proceeded,  however,  to  observe 
that  there  were  certain  details,  such  as  the  setting  out  of  the  line, 
the  preparation  of  plans  and  the  estimate  of  all  the  works,  the 
cost  of  which  would  be  the  same  whether  the  gauge  were  broad 
or  narrow,  and  upon  the  cost  of  which,  therefore,  the  charge  for 
engineering  would  likewise  be  the  same  in  both  cases.  Now,  no  doubt 
upon  all  expenditure,  common  to  both  gauges,  the  same  percentage 
charge  for  engineering  would  come  to  the  same  thing  for  both ; 
but  why  the  narrow  gauge  should  not  save  the  whole  charge  for 
engineering,  in  respect  of  an  expenditure  of  £497  per  mile,  which 
was  not  common  to  both  gauges  but  which  applied  to  the  broad 
gauge  alone — why,  as  Mr.  Harrison  said,  a  large  deduction  should 
be  made  from  the  saving  of  £87  per  mile  claimed  by  Mr.  Thornton 
on  that  account,  Mr.  Harrison  did  not  explain ;  and  what  was  still 
more  in  need  of  explanation  was  that  Mr.  Bruoe,  though  professing 
to  follow  Mr.  Harrison,  was  not  contented  with  insisting  on  a  large 
deduction,  but  required  Mr.  Thornton  to  leave  out  the  saving  alto- 
gether. The  truth  was  that,  instead  of  reducing,  he  ought  greatly 
to  have  increased  his  claim  for  engineering.  He  ought  really 
— according  to  Mr.  Harrison — to  take  17i  per  cent.,  not  merely  on 
the  £497  per  mile  aforesaid,  but  also  on  the  sum  total,  amounting 
more  nearly  to  £1,000  per  mile  of  all  the  savings,  other  than  those 
for  engineering  and  agency,  with  which  he  had  shown  that  the 
narrow  gauge  ought  to  be  credited. 

Then,  at  Mr.  llawkshaw's  suggestion,  he  had  taken  for  reduced 
cost  of  annual  repairs  of  a  narrow-gauge  line  £10  per  mile,  and 
had  capitalised  that  annual  saving  at  twenty  yeans'  purchase — 
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thereby  obtaining  a  total  on  the  item  of  £200  per  mile.  Mr.  Har- 
rison approved  of  the  rate  of  £10  per  mile,  but  both  he  and  Mr. 
Bmoe  disapproved  of  its  capitalisation  on  the  ground  of  its  not 
being  an  ingredient  in  first  cost.  But  surely,  supposing  the  price 
of  a  perpetual  annuity  of  £10  to  be  £200,  it  made  no  difference 
whether  £200  were  paid  down  at  once  or  £10  per  annum  were  paid 
for  ever  afterwards,  or,  conversely,  whether  £1 0  per  annum  were 
saved  for  ever  or  £200  were  saved  at  once.  But  if  so,  Mr.  Hawk- 
shaw  was,  Mr.  Thornton  submitted,  perfectly  right  in  that  respect, 
and  Mr.  Harrison  and  Mr.  Bruce  were  right  only  so  far  as  they 
agreed  with  Mr.  Hawkshaw. 

Then  came  the  vexed  question  of  curves.  Under  this  head  Mr. 
Fowler  had  allowed  nothing,  because,  as  he  said,  in  his  own  prac- 
tice, in  this  and  in  other  countries,  he  had  never  met  with  even  a 
single  case  on  which  he  should  have  adopted  a  different  curve 
merely  in  consequence  of  gauge.  Mr.  Hawkshaw,  however,  even 
when  estimating  for  a  narrow-gauge  extension  of  the  Eastern 
Bengal  railway  through  an  almost  level  country,  had  allowed  £200 
per  mile  for  the  saving  by  use  of  sharper  curves ;  though  it  was 
true,  he  now  said,  that  he  never  expected  so  large  a  saving  to 
be  realised.  Mr.  Harrison  also  expressed  a  doubt  whether  this 
saving  of  £200  per  mile  could  by  any  possibility  be  applied  to  the 
whole  10,000  miles  of  railway  to  be  made  in  Jndia ;  thus,  by 
implication,  intimating  that  Mr.  Thornton  had  so  applied  it ; 
while  Mr.  Bruce  likewise  left  out  the  £200  per  mile,  which  he, 
too,  supposed  to  have  been  added  by  Mr.  Thornton  for  curves, 
because  he  knew  that  ''  in  ninety-nine  cases  out  of  one  hundred  in 
India,  in  the  matter  of  such  curves  as  they  required,  they  would 
not  save  anything  at  all."  Upon  all  which  Mr.  Thornton  had  first 
to  remark,  that  not  £200  per  mile,  but  only  £100  per  mile,  or 
only  one  half  of  what  Mr.  Hawkshaw,  two  years  ago,  calculated 
might  be  saved,  by  means  of  sharp  curves,  even  in  the  dead  level 
of  Northern  Bengal,  was  added  by  Mr.  Thornton  as  the  probable 
average  on  10,000  miles  of  railway,  a  considerable  portion  of  which 
would  traverse  exceedingly  hilly  and  even  mountainous  country. 

He  would  now  mention  one  or  two  facts,  which  might  perhaps 
suggest  that  Mr.  Harrison  and  Mr.  Bruce  had  been  somewhat  hasty, 
in  deciding  that  there  was  no  difference  as  to  curves  between  broad 
gauge  and  narrow  gauge,  and  that  Mr.  Hawkshaw  had  been  equally 
hasty  in  abandoning  the  more  correct  opinion  on  the  subject 
which  he  until  lately  entertained.  Mr.  Thornton  supposed  he 
might  assume  that  on  none  of  the  existing  broad-gauge  lines  of 
India  were  the  curves  anywhere  sharper  than  on  the  Thull  and 
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Bhore  Ghaut  sectioiis  of  the  Great  Indian  Peninsnla  line,  where 
the  sharpest  onrves  were  only  15  chains  radius — of  which,  more- 
over, there  were  hut  2,  all  the  rest  being  of  at  least  20  chains  radius 
— and  where,  hy-the-way,  there  were  more  than  2  J  miles  of  tunnel- 
ing ;  and  the  average  cost  of  construction  was  between  £48,000  per 
mile  and  £49,000  per  mile.  Now  on  the  Punj&b  Northern  rail- 
way, there  was  a  section  70  miles  in  length,  between  Jhelum  and 
Bawal  Pindi,  described  as  "  wild,  hilly,  and  broken  to  an  extent 
rendering  a  railway  a  most  formidable  undertaking."  On  that 
section,  while  as  yet  it  was  supposed  that  the  standard,  or  5  ft.  6  in., 
gauge  was  to  be  adopted,  the  Engineer  who  surveyed  the  section, 
assuming  a  radius  of  20  chains  as  his  minimum,  reported  that 
extensive  deviations  of  22}  miles  in  all  would  have  to  be  made. 
The  same  Engineer,  however,  having  been  thereupon  informed 
that  the  m^tre  gauge,  and  not  the  standard  gauge  was  to  be 
adopted,  and  that  his  ruling  curve  was  to  be  4i^  chains  radius, 
made  a  new  survey,  and  then  reported  that  it  had  been  found  prao- 
ticable  to  reduce  the  22}  miles  of  deviations  previously  deemed 
necessary  to  little  more  than  2j^  miles;  and  that  this  had  been 
done  without  going  below  a  5  chains  radius,  of  which,  however, 
there  were  19  curves.  What  had  here  been  the  consequent  saving 
Mr.  Thornton  would  leave  others  to  calculate;  but  no  doubt  it 
must  have  been  something  very  considerable  indeed;  and  in  all 
probability  still  more  considerable  savings  of  the  same  kind  had 
been,  or  would  be,  found  practicable  on  the  Ghaut  sections  of  the 
Indore  and  Carwar  lines,  where  much  wider  scope  for  sharp  cur- 
vilineation  ought,  apparently,  to  be  aflfordod  than  on  the  worst 
portions  of  the  Punjab  northern  line.  He  might  however  mention 
that  on  the  Carwar  line  there  was,  in  one  place,  an  unbroken  incline 
of  1  in  40,  which  extended  for  nearly  4  miles,  with  curves  of  6  chains 
radius ;  those  curves  of  course  implying  an  immense  saving  in  the 
heavy  work,  which  the  standard-gauge  curves  of  15  chains  radius,  or 
20  chains  radius  would  have  necessitated.  It  was  quite  clear,  then, 
that  on  Indian  m^tre-gauge  lines  generally  there  must  be  some 
sensible  average  saving  per  mile  by  reason  of  curves.  Very  likely 
that  saving  might  be  a  good  deal  below  the  £200  per  mile,  at  which 
it  had  been  hypothetically  put  by  Mr.  Hawkshaw,  who,  however, 
in  suggesting  that  amount,  was  clearly  much  nearer  the  truth  than 
Mr.  Harrison  and  Mr.  Bruce,  who  put  it  at  nothing.  Whether 
Mr.  Thornton,  in  putting  it  at  £100  per  mile,  or  as  nearly  as  pos- 
sible half-way  between  nothing  per  mile  and  £200  per  mile,  was 
not  likely  to  be  nearest  of  all  to  the  truth  was  a  question  on 
whidi  modesty  forbade  him  to  decide. 
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In  answer  to  a  qnestion  by  Mr.  Harrison  as  to  the  anthority 
upon  whioh  he  had  stated  that  20  chains  radins  was  fixed  as  the 
minimtim,  Mr.  Thornton  explained  that  it  had  not  really  been  so 
fixed,  but  that  the  Engineer  thought  it  was.  On  the  Bhore  Ghant, 
of  the  Great  Indian  Peninsula  railway,  the  sharpest  curve  was 
16  chains  radius,  and  there  were  only  two  such,  none  of  the  others 
being  below  20  chains  radius. 

Betuming  to  the  items  of  sleepers  and  ballast,  what  hopeless 
discord  of  opinion  was  there  exhibited  I  Mr.  Hawkshaw  differing 
widely  from  Mr.  Fowler,  and  Mr.  Harrison  and  Mr.  Bruce  dis- 
agreeing between  themselves  in  all  else,  and  agreeing  only  in  pooh- 
poohing  Mr.  Fowler,  and  by  implication  Mr.  Hawkshaw  also. 
Well,  very  likely  Mr.  Fowler,  if  he  had  been  present,  might  in  his 
turn  have  pooh-poohed  Mr.  Harrison  and  Mr.  Bruce.  But  what 
construction  was  an  impartial  outsider  to  place  on  such  universal 
pooh-poohing — what  but  that  in  all  probability  there  was  on  the 
whole  very  good  cause  for  it  ?  Of  the  four  eminent  Engineers  con- 
cerned in  it,  every  one  was  completely  at  variance  with  all  the  rest. 
Only  one,  therefore,  out  of  the  four  could  possibly  be  in  the  right, 
while  the  other  three  must  necessarily  have  been  in  the  wrong ;  and 
the  odds  were  that  all  four  were  in  the  wrong,  since  there  were  no 
three  amongst  them  who  did  not  pronounce  the  fourth  to  be  so.  At 
any  rate,  eminent  as  all  four  authorities  were — '  engineering  giants,' 
as  Mr.  Danvers,  without  much  exaggeration,  had  styled  them — ^no 
one  of  them  could  prudently  be  here  accepted  as  a  guide,  except  in 
so  far  as  his  dicta  were  borne  out  by  fact.  But  of  fact,  unfortu- 
nately, there  was  very  little  available ;  Mr.  Bruce  alone  having 
hitherto  attempted  to  adduce  any.  The  latter  gentleman,  how- 
ever, having  obtained  the  estimates  for  216  miles  of  m^tre- 
gauge  railway,  described  as  in  process  of  construction  in  the 
south  of  India,  had  examined  those  estimates  to  see  what  would 
be  the  extra  cost  of  making  the  railway  on  the  broad  gauge,  and 
he  had  calculated  that  the  extra  cost  per  mile  would  be  £27  10«. 
for  ballast  and  £99  for  sleepers.  This  he  said  was  not  an  idea  but 
a  fact.  How  was  it  a  fact  ?  The  only  fact  apparent  was,  not  that 
the  thing  was  so,  but  that  he  had  calculated  that  it  would 
be  so.  But  might  it  not  possibly  be  equally  the  fact  that  he  had 
made  a  miscalculation  ?  By  reducing  to  a  minimum  the  saving 
on  a  variety  of  other  items,  as  well  as  sleepers  and  ballast,  and 
by  ignoring  some  important  items  altogether,  he  made  oui;  that  the 
difference  of  cost,  between  the  m^tre  gauge  and  the  standard  gauge 
in  one  special  locality,  would  be  under  £200  per  mile,  and  then  ho 
assumed  that  the  same  would  be  the  total  average  saving  all  over 
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India.  But  to  the  one  single,  so-styled,  fact  appealed  to  by  him 
in  support  of  that  view,  Mr.  Thornton  was  in  a  position  to  oppose 
a  counter-fact  of  the  same  description,  but  much  stronger  of  its 
kind.  In  another  part  of  India,  namely,  in  the  Punj&b,  the  diflfer- 
ence  of  cost  between  the  m^tre  gauge  and  the  standard  gauge  for  the 
lines  between  Pesha  wur  and  Lahore,  and  between  Mooltan  and  Kotree, 
had  quite  recently  been  estimated,  not  by  Engineers  in  England, 
many  thoiusands  of  miles  off,  but  by  Engineers  on  the  spot,  and  by 
Engineers,  too,  whose  predilections  were  by  no  means  in  favour  of  the 
m^tre  gauge  in  that  quarter,  and  the  result  had  been  to  show  that 
the  standard  gauge  would  cost  £721,000  more  than  the  m^tre  gauge. 
But  £721,000,  divided  by  773  miles— the  aggregate  length  of  the 
lines  estimated  for — gave,  not  Mr.  Bruce*s  £200  per  mile,  but  £930 
'  per  mile ;  just  £70  per  mile  less  than  the  £1,000  per  mile  claimed 
by  Mr.  Thornton.  But  Mr.  Bruoe's  total  being  thus  presumably  so 
very  far  below  the  reality,  the  sepcu^te  items,  or  some  pf  them,  com- 
posing that  total  must  be  presumed  to  be  equally  erroneous.  Either 
he  must  have  materially  understated  the  savings  on  sleepers  and 
on  ballast,  or  some  others  of  the  savings  which  he  had  allowed,  or 
there  must  be  some  items  over  and  above  those  of  engineering, 
agency,  maintenance,  renewal  and  sharp  curves,  already  specially 
adverted  to,  which  he  had  altogether  omitted  to  take  into  account. 
Whether  his  faults  of  commission  or  of  omission  were  the  more 
important  was  not  for  Mr.  Thornton  to  isay.  It  was  a  matter 
for  theoretical  investigaton,  on  which  he  should  not  venture; 
but  setting  theory  on  one  side,  one  thing  to  which  he  desired 
particularly  to  invite  attention  was  that,  so  far  as  facts  could  be 
brought  to  bear  upon  the  matter,  those  facts  were  much  more 
nearly  corroborative  of  his  total  saving  per  mile  of  £1,000,  than 
of  Mr.  Fowler's  £860,  Mr.  Hawkshaw's  £760,  Mr.  Bidder's  £600- 
Mr.  Harrison's  £400,  or  Mr.  Brace's  £200 ;  and  farther,  that,  though 
Mr.  Thornton's  figures  were  nearest  of  all  to  the  mark,  Mr. 
Fowler's  were*the  second  nearest. 

In  answer  to  a  question,  Mr.  Thornton  said  the  weight  of  the 
rails  was  assumed  to  be  40  lbs.  per  yard  in  aU  cases. 

Considering  his  fundamental  position  to  be  thus  far  sustained  by 
fact,  he  did  not  think  he  should  risk  much  by  asking  the  Meeting  to 
decide  whether  that  position  had  hitherto  been  damaged.  Considering 
how  numerous,  how  able,  and  how  outspoken  had  been  its  critics,  he 
might  fairly  take  for  granted  that  pretty  nearly  all  that  could  be  said 
against  it  had  already  been  said ;  but  would  any  one  assert  that  it 
had  been  in  the  slightest  degree  shaken  ?  Would  it,  at  any  rate,  be 
said  that  adequate  reason — or,  rather,  the  slightest  shadow  of  reason 
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— had  been  shown,  why  the  figures  of  any  one  of  his  critics  shotild 
be  substituted  for  his  ?  If  it  was  thought  there  had,  let  him  ask, 
whose  ? — which  of  the  many  utterly  irreconcilable  totals  did  the  Meet- 
ing prefer  ?  Was  it  Mr.  Brace's,  or  Mr.  Harrison's,  or  Mr.  Bidder's, 
or  Mr.  Hawkshaw's,  or  Mr.  Fowler's  ?  Probably  time  might  be 
necessary  to  determine.  But  while  the  mind  of  the  Meeting  was 
being  made  up,  it  could  not  be  denied  that  he  was  entitled  to  adhere 
to  his  saving  of  £10,000  per  mile  or  of  £10,000,000  on  10,000  miles ; 
nor,  what  was  infinitely  more  to  the  purpose,  that  the  Govern- 
ment of  India  was  likewise  warranted  in  provisionally  adopting 
and  acting  upon  those  figures. 

Here,  as  to  the  general  question,  the  defence  of  the  Indian  Govern- 
ment might  be  safely  rested.  Having  reason  to  believe  that  to 
construct  the  State  railways  on  the  standard  gauge  instead  of 
on  the  m^tre  gauge  would  involve  an  additional  expenditure  of 
£10,000,000^  it  might  irreproachably  decide  not  to  make  State 
railways  at  all,  rather  than  make  them  at  such  a  cost.  It  might 
irreproachably  consider  that  it  had  done  enough  in  taxing  its 
subjects  to  the  extent  of  £1,600,000  per  annum,  for  the  5,000 
miles  of  railway  already  constructed,  without,  by  constructing 
10,000  miles  more,  increasing  that  load  of  taxation  to  £2,100,000 
per  annum.  Many  gentlemen  present  might  think  that,  in  so 
deciding.  Government  would  decide  wrongly.  Some  gentlemen 
present  had  distinctly  intimated  that  the  Indian  tax-payer — "  this 
very  pitiable  and  most  interesting  tax-payer,"  as  in  not  quite  the 
best  possible  taste  he  had  been  designated — should  be  disregarded 
in  this  matter.  That,  however,  was  a  question  which,  as  even  those 
gentlemen  would  probably  admit,  was  one  rather  for  the  states- 
man than  the  engineer,  and  one  of  which  men  with  the  states- 
manlike qualities  and  experience  of  the  Duke  of  Argyll,  Lords 
Lawrence,  Mayo  and  Sandhurst,  the  late  Sir  Henry  Durand,  Sir 
Henry  Maine  and  Sir  John  Strachey  were,  on  the  whole,  likely  to 
be  more  competent  to  judge  than  the  purely  professional  tribunal 
to  which  Mr.  Lee  Smitli  would  refer  it,  even  though  that  tribunal 
were  composed  of  the  '  61ite '  of  the  distinguished  men  who  were 
now  sitting,  or  had  hitherto  sat,  in  the  President's  chair,  or  around 
the  council-table  of  the  Institution  he  was  addressing. 

Even  though  it  were  established  that,  unless  made  of  the  standard 
gauge,  by  an  outlay  upon  them  of  an  extra  £10,000,000,  the  pro- 
jected State  railways  would  not  adequately  answer  their  purpose, 
that  might  be  a  very  good  reason  for  making  no  State  railways  at 
all;  but  it  would  be  no  reason  for  makihg  the  State  railways 
of  the  standard  gauge.     The  same  remark  held  good  of  a  break  ^ 
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of  gauge.  That  a  break  of  gauge  was,  abstractedly,  a  great  evil, 
was  not  denied.  That  it  must  sensibly  impair  the  utility  of 
most  of  the  projected  State  lines,  was  not  denied.  But  even 
though,  instead  of  merely  impairing,  it  altogether  destroyed  their 
utility,  it  would  not  be  a  reason  for  making  them  of  standard  gauge. 
In  the  actual  circumstances  of  the  case,  the  choice,  as  he  had  said 
in  the  Paper,  was  not  between  a  broad  gauge  and  a  narrow  gauge, 
but  between  a  narrow  gauge  and  no  gauge — and  no  railways. 

Of  course,  however,  he  was  not  admitting  that  m^tre-gauge  lines 
would  not,  for  all  carrying  purposes — in  other  words,  for  all  pur- 
poses whatever — answer  perfectly  in  India.  Scarcely  any  one  who 
had  spoken  in  the  course  of  the  discussion  denied  it — certainly  not 
Mr.  Bruce  nor  Mr.  Harrison ;  while  General  Strachey  had  stated 
how  the  average  daily  traffic  of  the  most  h^vily  worked  standard 
gauge  line  in  India — the  East  Indian  line— could  be  carried  on 
the  m^tre  gauge  by  12  trains  each  way,  of  17  vehicles  each,  the 
vehicles,  too,  being  not  more  than  half  filled.  True,  as  Captain 
Tyler  had  objected,  a  railway  should  be  adapted  not  for  average 
traffic,  but  for  maximum  traffic ;  but  then,  Mr.  Thornton  would  ask 
Captain  Tyler  how  soon  he  expected  the  maximum  traffic  of  the 
best  of  the  projected  State  lines  to  exceed  the  average  traffic  of 
the  East  Indian  line,  considering  how  comparatively  poor  and 
thinly  peopled  were  the  territories  proposed  to  be  traversed  by  the 
State  lines? 

Mr.  Thornton  had  already  said,  that  break  of  gauge  had  no 
proper  connection  with  the  larger  of  the  two  great  subjects  under 
consideration,  namely,  that  of  the  applicability  of  the  m^tre  gauge 
for  State  lines  generally.  Nevertheless,  it  would  be  usoful  to  cor- 
rect some  exaggerated  notions  of  the  disadvantages  of  the  break  of 
gauge  which  had  been  deduced  from  English  experience.  Previously, 
however,  he  was  boimd  to  make  the  '  amende  honorable '  by  correct- 
ing a  mistake  of  his  own.  He  had  been  very  properly  taken  to  task 
by  Mr.  Hawkshaw  for  assuming  4d.  per  ton  to  be  pretty  generally 
considered  to  be  the  maximum  representative,  in  cash,  of  the  com- 
jneroial  ill  effects  of  a  break  of  gauge ;  for  although  in  the  report 
of  General  Strachey,  Colonel  Dickens,  and  Mr.  Rendol,  he  found 
that  rate  given  as  a  maximum,  Mr.  Hawkshaw,  in  his  report, 
Si^d  that  the  rate  per  ton  was  variously  reckoned  at  4d.,  Sd,, 
and  !#•  Mr.  Thornton  acknowledged  his  inadvertence,  and 
kumbly  apologised  for  it,  though  he  would  presently  show  it 
lo  be  of  no  consequence,  in  respect  to  the  present  issue.  Some 
feraons  present  would  not,  however,  be  content  with  his  crying 
.Ti'  to  the  extent  merely  of  confessing  that,  whether  4d,  per 
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ton  was,  or  was  not,  the  maximnm  expense  incident  to  break  of 
gauge,  it  was  not  in  England  admitted  to  be  so.  One  gentleman, 
if  he  recollected  rightly,  declared  the  evils  of  a  break  of  gauge 
to  be  simply  infinite;  another,  that  they  could  not  be  estimated 
in  money;  while  a  third  demanded  whether,  if  4J.  per  ton — 
or  anything  like  4d.  per  ton — were  their  pecuniary  equivalent, 
it  was  likely  that  the  English  broad-gauge  companies  would,  for 
the  sake  of  saving  such  an  insignificant  expense,  have  gone  to  the 
enormous  expense  of  relaying  most  of  their  lines  on  the  narrow 
gauge?  Well,  he  was  quite  sure  they  would  not.  lliey  would 
not  have  cared  a  jot,  even  though  the  cost  per  ton  had  been  4«., 
or  £4,  for  that  matter,  instead  of  4d.,  provided  the  traffic  would 
have  consented  to  pay  that  rate  for  translading.  What  really 
actuated  the  broad-gauge  companies  was  not  the  expense  of  trans- 
lading,  but  the  impossibility  of  competing  with  the  narrow-gauge 
companies,  which  had  no  break  of  gauge,  and  no  translading  to 
charge  extra  for ;  and  to  render  such  competition  impossible,  not 
4d.  per  ton,  but  one  farthing  per  ton  would  have  sufficed.  A 
farthing  per  ton  would  suffice  to  turn  the  scale  in  the  eyes  of 
traders,  who  were  considering  by  which  of  two  rival  lines  they 
would  send  their  goods.  But  in  India  there  was  no  idea  of  letting 
the  two  gauges  come  into  competition.  There  were  not  to  be  there 
any  standard-gauge  lines  and  mHre-gauge  lines  running  from  the 
same  point  in  the  same  direction.  Goods  brought  by  railway  to 
any  station,  at  which  the  break  of  gauge  occurred,  and  intended 
to  go  on  by  railway,  would  have  no  choice  but  Hobson's.  They  must 
either  proceed  by  the  metre  gauge  or  by  the  standard  gauge,  as  the 
case  might  be,  or  they  could  not  go  on  by  railway  at  all,  for  there 
would  be  but  one  gauge  to  go  on  by.  The  only  question  for  the 
trader  would  be  whether,  rather  than  pay  the  extra  railway  charge 
for  break  of  gauge,  he  would  not.  send  on  his  goods  by  road  or 
river,  and  there  could  not  be  much  doubt  in  which  way  any  trader 
in  his  senses  would  answer  that  question.  At  any  rate,  tiie  good 
sense  of  the  Meeting  would  at  once  decide  that  the  extra  railway 
charge  for  translading  would  certainly  not  be  so  high  as  what  the 
trader  would  have  to  pay  for  transferring  his  goods  from  a  railway 
train  to  ordinary  carts,  or  boats,  or  steamers. 

Were  there,  however,  no  means  of  ascertaining  with  some 
approach  to  precision  what  the  extra  railway  charge  consequent 
on  a  break  of  gauge  would  actually  be,  in  India?  Captain  Galton 
apparently  considered  that  there  was  some  mystic  connection 
between  it  and  the  price  of  the  goods  afiected,  and  on  that  ground 
he  had  contended  that,  instead  of  an  amount  of  £850 —at  which,  at 
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the  rate  of  id.  per  ton,  Mr.  Thornton  had  reckoned  the  charge  for 
tranfilading  51,000  tons  and  upwards  of  salt  and  sundries  at  Lahore 
— the  amount  should  be  at  least  £16,000.  He  really  wondered  that 
Captain  Galton  was  not  himself  taken  aback  by  his  own  figures. 
Sixteen  thoiusand  pounds  sterling — merely  for  removing  about 
three  times  that  number  of  tons  of  salt  from  one  set  of  trucks 
to  another  set  of  trucks  a  few  yards  oflF  I  It  was  very  good  natured 
of  Captain  Qalton  to  devise  such  freaks  of  fancy,  for  the  amusement 
of  the  Meeting ;  but  life  was  too  short  to  allow  of  their  being  seriously 
discussed.  The  Meeting  could  have  a  good  laugh  at  them,  and 
then  he  would  pass  on.  Only  if  Captain  Qalton  should  interpose, 
to  the  effect  that  he  was  referring  not  to  the  mere  cost  of  handling 
goods,  which  was  the  only  thing  Mr.  Thornton  was  speaking  of, 
but  to  the  damage  and  injury  to  goods,  incidental  to  a  break  of 
gauge,  repeating,  on  the  authority  of  his  salt-manufacturing  friend 
in  the  Midland  districts,  that  one  shilling's-worth  of  every  thirty 
shillings'-worth  of  salt  transladen  was  spoilt  in  consequence,  his 
rejoinder  would  stand  thus.  What  severer  satire  could  possibly  be 
passed  on  English  railway  management?  On  Indian  railways — 
those  at  least  which  would  belong  to  Government — it  was  to  be 
hoped  things  would  be  better  managed.  Proverbially  inefficient  as  all 
Government  executive  arrangements  were,  (Jovemment  did  not 
despair  of  being  able  to  devise  some  means  of  getting  goods  trans- 
ferred from  one  train  to  another  train  close  by,  without  one  bale 
or  sack  or  ton  in  every  thirty  being  spoilt  or  lost  or  plundered 
during  the  operation. 

Descending,  however,  from  these  imaginative  flights  to  the  solid 
ground  of  fact,  the  Meeting  had  been  told  by  Mr.  Rendel,  Consulting 
Engineer  of  the  East  Indian  railway,  that  on  the  Nulhatti  offshoot 
from  that  line  the  actual  contract  charge  for  translading  from  the 
broad  gauge  to  the  narrow  gauge,  or  *  vice  versft,'  was  only  3d.  per 
ton ;  and  to  this  important  piece  of  testimony  Mr.  Thornton  was 
able  to  add  another,  equally  important  and  unimpeachable,  derived 
from  another  Indian  railway — ^the  Eastern  Bengal — of  which  Mr. 
Hawkshaw  was  Consulting  Engineer.  To  and  from  Kooshtee,  the 
present  terminus  of  that  line  on  the  river  Ganges,  a  great  deal  of 
traffic  was  carried  by  a  steam  flotilla  belonging  to  the  company, 
that  portion  of  traffic,  of  course,  breaking  bulk  at  Kooshtee.  Now, 
in  a  report,  dated  in  September,  1870,  by  Mr.  Prestage,  the 
Bailway  Company's  agent  in  India,  it  was  stated  that  the 
quantity  of  goods  breaking  bulk  being  taken  at  145,620  tons, 
the  mere  handling  of  them,  according  to  the  actual  ratos  paid  at 
Kooshtee,  would  amount  to  30,580  rupees,  or  £3,058.     Dividing 
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this  sum  by  tho  tonnage,  tho  quotient  wotild  be  a  minute  fraction 
over  5d,  per  ton  ;  and  this  it  would  be  observed  was  for  translading, 
not  from  railway  train  to  railway  train,  but  from  river  to  rail,  or 
rail  to  river ;  obviously  a  much  more  difficult  and  troublesome 
operation.  Wherefore,  whatever  were  the  extra  charge  for  a  break 
of  gauge  per  ton  in  England,  whether  4d,,  8flf.,  or  1«.,  or  6*.,  it  was 
dear  that,  in  taking  its  maximum  in  India  to  be  4d.  per  ton,  just 
half  way  between  3d,  and  6d.,  he  had,  instead  of  understating, 
rather  overstated  it. 

This,  however,  being  assumed  to  be  the  average  rate,  let  it  be 
inquired  what  it  would  amount  to  on  the  whole  10,000  miles,  of 
projected  State  railways — and  here  ho  would  interpose  that  these 
10,000  miles  were  not  a  mere  myth  ;  he  could  assure  Mr.  Berkley  he 
oould  show  him  projected  lines  which,  taken  together,  wotild  make 
up  10,000  miles.^  On  the  5,000  miles,  almost  entirely  broad  gauge 
and  guaranteed,  already  open  for  traffic,  the  total  quantity  of  goods 
of  all  descriptions  carried  in  the  year  1871  was,  according  to  Mr. 
Danver's  official  report,  3,330,000  tons.  That  was  the  whole  traffic 
of  every  description  carried  by  all  the  guaranteed  railways  in 
India.  Now  no  one  could  reasonably  expect  that,  on  the  10,000 
miles  of  State  railways,  the  aggregate  annual  traffic  would  for 
years  to  come  amount  to  that,  still  less  that  it  wotild  become  twice 
that  traffic.  Nevertheless,  what  no  one  could  expect,  he  would,  for 
the  sake  of  argument,  suppose.  He  would  suppose  that,  not  at  some 
distant  date,  but  immediately  on  their  being  all  opened,  the  aggre- 
gate annual  traffic  would  be  not  3,330,000  tons,  but  6,600,000  tons. 
Again,  no  one  could  expect  that  nearly  so  little  as  one-half  of  tho 
aggregate  traffic  would  bo  local  traffic — that  was,  traffic  not  passing 
from  the  metre-gauge  lines — or  therefore,  that  nearly  so  much  as 
one-half  would  be  through  traffic  that  would  have  ^  break  gauge 
on  exchanging  to  or  from  the  standard  gauge.  Yet,  once  more — 
what  could  not  be  expected — he  would,  for  argument's  sake,  suppose, 


^  Footrnoie  added  by  Mr.  Thornton,  on  the  1th  of  May^  1873. 

I  am  sorry  to  find  myself,  on  further  inquiry,  obliged  to  admit 
that  this  was  a  considerable  over-statement.  The  Indian  Govern- 
ment did  certainly  in  March,  1869,  represent  to  the  Secretary  of 
State  that  about  10,000  miles  were  then  wanting,  in  addition  to 
the  6,000  miles  already  constructed  or  in  process  of  construction, 
to  provide  India  with  a  complete  network  of  railways,  but  of 
those  10,000  miles,  not  more  than  3,000  have  as  yet  been  actually 
marked  out.— W.  T.  T. 
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namely,  that  not  \es»  than  3,300,000  tons  would  hare  to  break  gange. 
Yet  even  nnder  these  almoet  impossible  sappositions,  £.M>.000  per 
annum  wonld,  at  the  rate  of  4d,  per  toa.  be  the  utmost  expense 
consequent  on  break  of  gauge.  Bat  on  the  £10,000,000  which 
he  had  shown  to  be  the  probable  saving  consequent  on  the  adoption 
of  the  metre  gange,  the  interest  at  5  per  cent,  was  £500,000.  On 
the  £6,000,000  which,  according  to  Mr.  Bidder,  would  be  saved,  it 
would  be  £300,000.  On  Mr.  Harrison's  £4,000,000,  it  would  be 
£200,000.  Nay,  even  on  Mr.  Bruoe's  £2,000,000,  which  nobody 
but  himself,  not  even  Mr.  Harrison,  considered  more  than  one-half 
the  proper  amount,  it  would  be  £100,000.  What  doubt,  then,  that 
the  Indian  Government  were  right  in  not  sacrificing  the  equivalent 
of,  at  the  very  least,  £100,000,  and  almost  certainly  £500,000,  for 
the  sake  of  saving  an  expense  of  only  £50,000  per  annum?  If 
there  were  any  doubt,  there  was  one  consideration  that  ought  to 
remove  it.  The  very  lowest  of  these  estimates,  even  Mr.  Bruce's 
paltry  £2,000,000,  put  out  at  interest,  would  in  4  years  or  5  years 
accumulate  to  the  amount  requisite,  at  £500  per  mile,  for  taking  up 
and  relaying,  on  the  m^tre  gauge,  the  whole  existing  5,000  miles  of 
guaranteed  lines,  should  the  break  of  gauge  between  them  and  the 
State  lines  ever  turn  out  to  be  a  serious  disadvantage.  And  if  it 
would  thus  happen,  even  with  Mr.  Bruce's  £2,000,000,  how  would  it 
Ixj  with  Mr.  Harrison's  £4,000,000,  or  Mr.  Bidder's  £6,000,000,  or 
with  Mr.  ITiomton's  £10,000,000?  WTiy,  according  as  one  or 
another  of  those  turned  out  to  be  the  nearest  approximation  to  the 
real  amount,  the  present  broad-gauge  lines  might  all  be  relaid  on 
the  metro  gauge,  and  the  break  of  gauge  be  got  rid  of,  and 
Qoveniment  would  nevertheless  find  itself  with  £2,000,000, 
£4,000,000,  or  £8,000,000  more  in  pocket  than  it  would  have  done, 
if  it  had  avoided  break  of  gauge  by  making  its  State  lines  on  the 
standard  gauge. 

Thus  much  for  the  general  question ;  to  which  succeeded  the 
special  one,  whether  there  were  in  the  Punjab  any  circumstances 
so  exceptional  as  to  render  the  considerations,  hitherto  set  forth, 
inapplicable  to  that  province.  Upon  this  point,  his  most  prominent 
antagonist  was  his  ingenious  friend  Mr.  Lee  Smith,  who  began  by 
intimating  that  he  had  devoted  much  study  to  the  subject,  and 
oould  give  a  good  deal  of  information  regarding  it,  not  generally 
known,  and  who  certainly  did  treat  the  Meeting  to  one  or  two 
novelties.  Any  shareholders  in  the  East  Indian  railway,  who  hap- 
pened to  bo  present,  must  have  pricked  up  their  ears  on  being  told 
by  him  that  a  section  of  81 J  miles  in  length  of  their  line,  of  which  he 
had  responsible  charge,  was  constructed  for  £6,160  per  mile ;  and 


STATE  RAILWAYS  OF  INDIA.  243 

44  miles  for  exactly  £5,370  per  mile.  Knowing,  as  they  did  but  too 
well,  that  whatever  their  railway  might  have  cost,  they  at  all  events 
had  been  charged  for  it  more  than  £20,000  per  mile,  they  might 
naturally  be  curious  to  know  what  had  become  of  the  odd  £14,000 
per  mile,  and  they  had  bettor  perhaps  call  upon  their  Engineers, 
or  whoever  else  was  responsible,  to  explain.  Some  others  of  the 
details  entered  into  by  Mr.  Lee  Smith  were  considerably  more  re- 
condite than  apposite.  He  blamed  the  Government  for  resolving 
to  utilize  as  much  as  possible  for  railway  purposes  the  trunk 
road  already  constructed  at  very  great  expense  between  Lahore 
and  Pcshawur,  notwithstanding  that  he  had  recommended  quite 
a  di£ferent  line,  which  would  have  left  this  trunk  road  unused 
and  useless,  and  have  converted  its  cost  into  so  much  money  thrown 
away.  Again,  he  blamed  Government  for  deciding  that  part  of  the 
Lidus  Valley  line  should  be  on  the  right  bank  of  the  Lidus,  not- 
withstanding that  he,  with  curious  infelicity,  stoutly  maintained 
that  the  right  bank  was  the  wrong  one.  Further,  he  proved  to 
demonstration  that  if  Mr.  Thornton's  figures  or  Mr.  Fowler's 
figures  were  compared,  not  with  their  own  figures,  but  with  General 
Strachey's  figures  or  somebody  else's  figures,  the  comparison  would 
not  bring  out  the  same  results  as  if  it  had  been  made  with  their 
own  figures.  To  show  how  little  all  this  had  to  do  with  the  posi- 
tion taken  up  in  the  Paper,  it  might  have  sufficed  simply  to 
repeat  what  that  position  was.  Mr.  Thornton  need  not,  however, 
do  even  that.  Most  of  what  he  might  call  Mr.  Lee  Smith's  financial 
criticisms  might  be  still  more  summarily  disposed  of.  Within 
the  last  few  days  there  had  been  received  from  the  Government  of 
India  a  despatch,  in  reply  to  one  from  the  Secretary  of  State, 
forwarding  for  report  certain  representations  of  Mr.  Lee  Smith, 
to  the  effect  that  Government,  by  letting  an  anonymous  Contractor, 
whom  he  knew  of,  make  the  I'unjab  lines  on  the  broad  gauge 
instead  of  on  the  narrow  gauge,  would  absolutely  save  money. 
The  following  wore  extracts  from  that  despatch : — 

"  In  regard  to  the  real  cost  of  changing  now  from  the  metre  to 
the  5J  feet  gauge,  we  have  received  the  following  report  from  our 
Consulting  Engineer  for  State  railways,  which  is  concurred  in  by 
our  other  professional  advisers  : — 

**  I  have  carefully  gone  into  the  question  of  comparative  cost  of 
the  two  gauges,  and,  taking  into  consideration  the  work  already 
done,  the  results  are  given  in  round  numbers  as  follows : — 

"  Amount  by  which  a  railway  with  an  unbroken  gauge  of  5  feet 
6  inches  will  exceed  the  cost  of  a  metre  gauge  line,  from  Kur- 
rachee  to  Peshawur." 

B  2 
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Tho  comparison  was  made  with  both  GO  ll^s.  rails  and  40  lbs. 
rails;  but  as  it  was  now  admitted  on  all  hands  that  the  yet 
unexecuted  portions  of  the  Punjab  system  must  have  light  rails, 
Mr.  Thornton  would  trouble  the  Meeting  with  only  that  portion 
of  the  estimate  relating  to  the  40  lbs.  rails : — 


„ .  „  „ .  ^                                                   with  60  lb.           Wlih  40  lb. 
^^"'^-*^-                                                       roils.                    railB. 

1 

Indus  Vulley  railway 

f  AlinrA  in  .Tlipliim 

£                               £ 

1,021,900           531.900 
37G,900           1:^5.700 
757.400  i        494.000 

Jlifilum  to  Pcfihawiir 

Total 

Deduction  for  third  rail  and  additional  rollin'c-'l 
stock 

2,150,200       1,161,600 
C20.000'|        440,000 

Net  Excess 

£1,. 536, 200  1        721,600 

"  The  structures  with  the  60  lb.  rails  are  intended  to  suffice  for 
ordinary  broad-gauge  engines,  as  well  as  for'^rriage  and  wagon 
stock ;  those  with  the  40  lb.  rails  are  intended  to  suffice  for  broad 
gauge  carriage  and  wagon  stock  only. 

"  Tho  estimate  includes  the  entire  loss  which  would  accrue  from 
the  abandonment  of  works  on  the  lines  in  progress,  but  presumes 
that  all  rails,  girders,  &c.,  suited  for  the  narrow  gauge,  can  be 
made  use  of  elsewhere  in  India. 

"  We  Ixjlieve  your  Grace  may  rely  on  this  estimate  as  giving 
as  nearly  as  possible,  without  entering  upon  surveys  and  very 
minute  calculations,  the  probable  cost  of  altering  the  gauge  of  these 
lines  at  the  present  time.  It  will  Ixi  seen  that  the  result  differs 
entirely  from  that  arrived  at  by  Mr.  Lee  Smith,  and  that  the  figures 
given  do  not  (for  the  reasons  above  explained)  admit  of  detailed 
comparison." 

In  the  I'aper,  the  total  net  saving  claimed  for  the  Punj&b  sj^stem 
was£532,823,  but  it  had  now  lx)en  ascertained  to  l>c  at  least  £720,000, 
or  nearly  £200,000  more  than  Mr.  Thornton  had  reckoned  upon.    He 


'  "  This  is  the  estimated  cost  of  laying  a  third  rail  on  the  lines  between  Kur- 
rachee  and  Kotree,  and  between  Lahore  and  Mooltan,  and  of  providing  additional 
polling-stock  for  military  emergencies.  If  the  broad  gauge  were  iidopted  with 
60  lb.  rails,  the  whole  estimated  sum  of  £620,000  woulil  be  deducted.  If  the  rail 
be  of  40  lbs.  weight,  tlio  heavy  engines  of  the  guaranteed  lines  could  not  travel  on 
the  rails,  and  the  portion  of  the  deduction  calculatetl  for  the  engines  could  not  be 
made.    A  reduced  reduction  is  therefore  made  for  that  case." 
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iniglit  naturally  be  expected  to  be  well  content  with  so  large  and 
unexpected  an  addition  to  his  original  claim,  but  he  was  not  so.  His 
appetite  had,  he  supposed,  grown  by  l)cing  fed.  The  saving  esti- 
mated by  the  Government  Engineers  had  been  reduced  from 
£1,161,000  to  £720,000  by  deductions  for  third  rails  and  additional 
rolling-stock,  but  the  greater  part  of  those  deductions  he  believed 
he  could  show  to  Ix)  quite  uncalled  for.  In  the  Paper  he  had  con- 
tended that  no  additional  rolling-stock  would  be  required  by  reason 
of  the  mtoe  gauge  on  the  Lahore-Peshawur  line ;  since,  whether 
the  gauge  were  the  standard  gauge  or  the  metre  gauge,  to  whatever 
quantity  of  rolling-stock  were  needed  for  ordinary  traffic,  addition 
would  equally  have  to  be  made  for  extraordinary  emergencies ;  and 
no  one  had  ventured  to  impugn  so  palpable  a  truism.  Even  Mr.  Lee 
Smith  had  shrunk  from  running  his  head  against  that  post.  Mr. 
Thornton  had  further  contended  that,  on  the  Lahore-Mooltan  line, 
the  aggregate  of  rolling-stock  would  not  need  to  be  augmented  in 
consequence  of  the  creation  there  of  a  mixed  gauge ;  because,  in  his 
opinion,  to  whatever  extent  the  m^tre-gauge  rolling-stock  was  pro- 
vided, the  broad-gauge  stock  would  become  superfluous  and  might  be 
dispensed  with.  But  here,  he  confessed,  he  was  fairly  caught  trip- 
ping by  Mr.  Harrison,  who,  with  no  more  than  just  severity,  re- 
marked that,  as  the  merest  tyro  in  railway  management  ought 
to  know,  more  rolling-stock  would  practically  be  sure  to  be 
wanted  on  a  railway,  if  the  traffic  were  divided  between  trains  of 
two  different  gauges  instead  of  being  all  despatched  by  vehicles  of 
one  and  the  same  gauge.  Even  Mr.  Thornton,  who  would  }ye 
too  much  honoured  by  being  termed  a  t^TO,  must  own  that  he 
ought  not  to  have  overlooked  a  point  so  obvious,  and  taking  shame 
to  himself  accordingly  for  the  oversight,  would  now  do  his  lK?st  to 
repair  it.  Since  in  the  circumstances  supposed,  some  more  rolling- 
stock  would  plainly  be  required,  let  it  be  inquired,  how  much  more  ? 
The  Lahore-Mooltan  line  having,  let  it  be  supposed,  become  a  mixed 
gauge,  and  Ixjen  adequately  supplied  with  metre-gauge  stock,  the 
quantity  of  broad-gauge  stock  required,  in  addition,  would  of  course 
dei)end  uix)n  the  proi)ortion  of  traffic  that  would  be  required  to  be 
despatch^  by  broad  gauge.  Now  the  traffic  that  must  necessarily, 
or  rather  that  could  preferably,  be  so  sent,  was  plainly  only  so  much 
as  having  either  originated  in,  or  being  destined  for,  places  east- 
ward of  Lahore  would  have  to  pass  through  Lahore.  For  all 
the  rest  of  the  traffic,  for  all,  that  both  originated  in,  and  was 
destined  for,  places  between  Lahore  and  Kurrachee,  the  m^tre  gauge 
would  serve  just  as  well,  and  for  much  of  it  very  much  better  than 
the  broad  gauge— jtist  as  well  for  all  traffic  both  originating  in. 
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and  stopping  at,  placos  north  of  Mooltan ;  very  much  better  for  all 
traffic  either  originating  in,  or  bound  for,  places  south  of  Mooltan, 
and  which  if  sent  by  the  broad  gauge  would  have  to  break  gauge 
at  Mooltan.  Very  well  then,  the  traffic  requiring  to  be  sent  by 
broad  gauge  woidd  be  such  only  as  required  to  pass  through  Lahore. 
But,  although  there  had  for  some  time  been  continuous  broad-gauge 
railway  communication  between  Mooltan  and  the  whole  region  east- 
ward of  Lahore,  the  portion  of  the  annual  goods  traffic  of  the 
Lahore-Mooltan  section  passing  in  either  direction  through  Lahore 
was  at  present  only  12,930  tons;  neither,  indeed,  could  it  be  esti- 
mated at  nearly  so  much,  except  upon  the  highly  improbable  sup- 
position that  the  whole  of  the  existing  traffic  between  the  Punj&b 
and  the  territory  to  the  eastward  was  carried  by  rail,  and  none  of 
it  by  river  or  oommon  road.  Taking  it,  however,  at  12,930  tons, 
that  was  the  whole  amount  of  traffic  on  the  Lahore-Mooltan  line, 
for  which,  in  order  to  save  it  from  the  necessity  of  breaking  gauge, 
it  would  be  necessary  to  provide  standard-gauge  rolling-stock.  But 
12,930  tons  distributed  over  313  working  days  gave  an  average 
of  only  41  tons  a  day,  or  about  4  standard-gauge-wagon  loads. 
Of  the  whole  existing  quantity  of  such  stock,  therefore,  only 
6  wagons,  or  say  at  the  utmost  12  wagons,  together  with  propor- 
tionate engine  power,  would  need  to  be  reserved ;  all  the  rest  might 
be  replaced  with  metre  gauge  stock,  and  be  disposed  of  by  sale 
to  some  other  broad-gauge  railways ;  the  guaranteeing  Grovemment 
which  would  have  to  bear  any  loss,  consequent  on  such  sale,  being 
to  a  great  extent,  if  not  completely,  indemnified  by  the  correspond- 
ing gain  obtained  by  the  purchasing  railway. 

After  all,  then,  it  seemed  that,  though  theoretically  wrong  with 
regard  to  the  Lahore-Mooltan  section,  ho  was  practically  all  but, 
and  should  have  been  quite,  right,  if,  instead  of  saying  that 
neither  for  it,  nor  for  the  Lahore-Poshawur  line,  need  one  penny 
of  expense  be  incurred  for  extra  rolling-stock,  ho  had  said  that 
some  £5,000  or  £0,000  would  be  the  utmost  expense  needful  on  that 
account.  All,  therefore,  Ixiyond  this  mere  trifle  that  the  Govern- 
ment Engineers  had  deducted  from  the  first  total  of  savings  in 
their  recent  estimate,  ought  now  to  bo  re-stored,  in  order  to  bring 
back  that  total  to  its  proper  amount.  But  that  was  not  all.  If, 
when,  by  the  laying  of  a  third  rail,  the  Lahore-Mooltan  line  had 
become  mixed  gauge,  there  would  be  next  to  no  traffic  to  travel  uix)n 
the  broiid  gauge,  what  use  was  there  in  laying  a  tliird  rail  ?  Why 
not,  instead,  take  up  the  permanent  way  and  relay  it  on  the  meti-o 
gauge,  thereby  saving  the  difference  of  cr)st  l>etwccn  the  two  ojx)- 
rations,  which  he  had  seen  estimated  somewhere  at  £783  per  mile 
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or  at  £167,462  for  214  miles,  and  obtaining  the  latter  sum  as  a 
farther  additional  saving  ?  Among  other  recommendations  of  this 
plan,  was  that  they  should  thereby  get  rid  of  what  Mr.  Lee  Smith 
called  the  "  third  leg  to  a  pair  of  breeches."  The  double  gauge  pro- 
posed by  Mr.  Fowler  for  the  section  between  Lahore  and  Mooltan 
ought  really  to  have  been  likened  to  a  pair  of  breeches  with  two 
legs.  The  problem,  according  to  Mr.  Lee  Smith,  would  be  to 
divide  at  Mooltan,  between  the  broad  gauge  and  the  narrow  gauge, 
the  goods  brought  thither  from  the  southward,  by  a  single  narrow- 
gauge  line;  and  this  problem  he  pronounced  insoluble  by  any 
ordinary  station-master.  It  did  not  occur  to  him  that  the 
problem  might  have  been  solved  beforehand  by  the  station-masters 
at  places  south  of  Mooltan.  Ho  took  it  for  granted  that  the 
station-masters  would  be  too  stupid  to  think  of  putting  goods 
intended  to  go  beyond  Lahore  into  one  set  of  wagons,  and  the 
goods  intended  to  stop  short  of  Lahore  into  another  set.  Truly, 
if  the  generality  of  station-masters,  on  the  existing  Lidian  raH- 
ways,  wore  no  greater  geniuses  than  those  with  whom  he  seemed 
to  have  come  in  contact,  it  was  perhaps  a  good  thing  that 
their  traffic  had  hitherto  been  so  much  less  than  was  originally 
hoped  for.  With  anything  like  the  English  average  of  traffic  they 
would  apparently  have  been  at  their  wits'  end. 

To  return— enough  had  been  said  to  show  that,  so  far  from 
half  a  million,  or  throe-quarters  of  a  million  pounds  sterling  being 
an  over-statement,  the  real  saving  consequent  on  the  adoption  of 
the  metre  gauge  for  the  whole  Punj&b  system  was  not  unlikely  to 
be  a  good  deal  over  a  million  pounds  sterling,  nearer  perhaps 
to  the  figures  of  General  Strachey  than  to  those  of  any  one  else. 
Little,  then,  remained  but  to  determine  whether,  or  how  far,  this 
pecuniary  saving  would  be  counterbalanced  by  the  evils  attendant 
on  a  break  of  gauge.  Hero,  at  the  outset,  Mr.  lliomton  must 
take  leave  to  remark  that  much  of  what  had  been  said  by  the 
Astronomer-Royal,  by  Mr.  All]X)rt,  and  others  as  to  the  com- 
mercial evils  of  the  break  of  gauge,  although  perhaps  perfectly  just 
was  also  perfectly  irrelevant.  Neither,  Mr.  Thornton  must  own, 
however  convincing  it  might  have  seemed  to  others,  was  he 
always  convinced  by  it.  When,  for  instance,  Mr.  Allport  imagined 
the  case  of  a  narrow-gauge  truck  load  of  6  tons  or  6  tons  of  goods 
having  to  be  transferred  to  a  broad-gauge  truck,  capable  of  carrying 
10  tons,  it  occurred  to  Mr.  Thornton  that  for  the  waste  of  space  and 
increase  of  dead  weight  that  would  then  take  place,  there  might 
not  impossibly  be  full  compensation  when,  the  circumstances 
]>oing  reversed,   the   freight  of  an   only  half  filled  broad-gauge 
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truck  was  transferred  to  a  narrow-gauge  truck,  which  it  would 
completely  fill.  Again,  when  Mr.  Allport  spoke  of  eight  millions  or 
nine  millions  of  tons  of  coal  being  annually  carried  on  the  English 
Midland  line,  Mr.  Thornton  did  not  fail  tacitly  to  admit  that  if 
there  were  the  slightest  chance  of  that  quantity  of  coal,  or  salt,  or 
anything  else,  having  to  break  gauge  at  Lahore,  it  would  be  well 
worth  while  to  spend  not  one  million,  but  two  millions,  or  three 
millions  extra,  ia  order  to  prevent  the  indescribable  block  there- 
upon inevitable.  But  at  Lahore,  at  which  place  alone,  if  the  section 
between  it  and  Mooltan  was  relaid,  as  he  had  suggested,  there 
would  be  a  break  of  gauge,  there  would,  as  could  be  shown  by  appeal 
to  indisputable  facts,  be  no  question  of  eight  million  tons,  or  nine 
million  tons,  but  only,  at  the  very  outside,  of  some  sixty  thousand 
tons.  He  found,  indeed,  with  reference  to  what  he  had  said  on 
that  point,  that  a  deservedly-esteemed  journal,  "  Allen's  Indian 
Mail,"  remarked  that  he  made  no  allowance  for  the  certain  growth 
of  traflBlc  from  the  Punj&b  to  various  parts  of  India  as  new  lines  of 
railway  were  opened  out.  But  he  begged  to  say  that,  so  far  from 
making  no  allowance,  he  allowed  very  nearly  a  four-fold  increase 
on  that  account.  He  found,  speaking  of  the  country  between 
Lahore  and  Peshawur,  the  total  traffic  passing  annually  through 
Lahore  from  either  east  to  west,  or  west  to  east,  to  be  only  626 
tons,  exclusive  of  salt,  or  13,526  tons,  inclusive  of  salt ;  and  he 
assumed  it,  immediately  after  the  completion  of  the  railways,  to 
spring  up  at  once  to  5 1 ,052  tons,  inclusive  of  salt.  He  did  not  really 
believe  it  would  become  anything  of  the  kind.  That  continuous 
railway  communication  from  Peshawur  to  Kurracheo  would  im- 
mensely develop  both  the  internal"  traffic  of  the  PunjAb,  and  also 
its  external  trade  through  Kurrachee,  and  with  the  country  west 
of  the  Indus,  he  had  no  manner  of  doubt,  and  he  heartily  con- 
gratulated Mr.  Andrew  on  the  brilliant  future  in  store  for  those 
portions  of  that  continuous  lino  of  which  he  was  Chairman, 
when  his  sections,  relaid  on  the  metre  gauge  at  the  charge 
of  Government,  and,  therefore,  with  their  working  expenses  ma- 
terially reduced,  should  at  length  receive  free,  gratis,  and  for 
nothing,  abundant  accessions  of  commerce,  brought  to  them  from 
both  directions  by  the  no-longer  missing  link.  Whatever  other 
people  might  think  or  feel,  the  shareholders  in  Mr.  Andrew's 
Company,  at  all  events,  would  have  reason  to  congratulate  them- 
selves that  sections  sure  to  be  unremunerative  themselves,  but 
calculated  to  render  the  Company's  sections  remunerative,  would 
have  Ikxju  made  at  the  cost,  not  of  the  Company  but  of  the  public. 
But  that  very  little,  if  any,  of  this  now  trade  would  pass  tluough 
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Lahore  was  as  certain  as  that  the  trade  itself  would  arise.  Why 
should  it  ?  Of  what  description  was  the  existing  through  traffic 
at  Lahore?  On  examining  the  statistical  tables,  to  which  he 
had  referred,  it  would  be  found  that  of  its  paltry  total  of  526  tons, 
exclusive  of  salt,  passing  towards  Peshawur,  or  *  vice  versa,'  a  good 
deal  more  than  one-half  consisted  of  imports  from  Calcutta  to 
Peshawur,  Rawal  Pindi,  and  Dera  Ismail  Khan,  no  doubt  chiefly 
European  supplies  for  the  use  of  the  European  inhabitants  of  those 
outposts.  But  of  mutual  interchange  of  indigenous  products 
between  the  territories  east  and  west  of  the  rivers  Ravee  and 
Sutlej  there  was  almost  nothing,  nor  so  long  as  the  industry  of  the 
territories  remained  chiefly  agricultural  was  there  likely  to  be  any 
change;  for  to  send  farm  produce  of  almost  any  kind,  in  either 
direction,  from  one  side  to  the  other,  would  be  like  sending  coals  to 
Newcastle.  Salt  had  hitherto  been  the  only  article  interchanged  to 
any  extent,  and  even  of  that  the  interchange  was  more  likely  to 
diminish,  than  to  increase  when  the  State  railways  in  progress 
should  freely  circulate  the  salt  of  the  Jhelum  mines  throughout  the 
Punjab,  and  the  salt  of  the  Sambhur  Lake  throughout  Rajpootana. 
It  thus  turned  out  that,  on  the  supposition  of  there  continuing 
to  be  broad-gauge  communication  from  Mooltan  through  Lahore, 
he  was  fully  warranted  in  taking  £850  per  annum  to  be  the  full 
pecuniary  equivalent  of  the  commercial  evils  of  the  break  of  gauge, 
although  if,  as  he  had  suggested,  the  Lahore-Mooltan  section  was 
made  on  the  metre  gauge,  12,930  fourponces,  or  £210  would  have  to 
be  added,  raising  the  £850  per  annum  to  £1,060  per  annum.  In 
regard  to  the  strategic  evils,  he  had  had  the  satisfaction  of  hearing 
all  he  said  borne  out,  and  more  than  borne  out,  by  that  highest  of 
all  authorities,  liord  Lawrence,  who  had  shown  the  Meeting  that, 
so  far  as  military  movements  were  concerned,  it  would  practically 
matter  little  if  there  were  three  breaks  of  gauge,  or  four  breaks  of 
gauge.  In  fact,  however,  there  need  be  but  one  break  of  gauge, 
namely,  at  Lahore.  Now,  no  doubt,  this  single  break  might  suffice 
to  present. an  insuperable  obstacle  to  the  rapid  passage  of  troops  and 
munitions  of  war  through  Lahore.  No  doubt  if,  as  supposed  by 
Mr.  Brunlees,  an  army  with  its  baggage,  commissariat,  ammu- 
nition, and  artillery  accompaniments,  was  to  be  brought  thither 
by  the  broad  gauge  with  the  view  of  being  passed  on  forthwith  by 
the  narrow  gauge,  the  confusion  would  be  indescribable— scarcely 
unaginable  even  by  those  who  had  visited  Waterloo  station  on 
the  day  of  a  Volunteer  review  at  Wimbledon.  And  so  similarly  of 
Mr.  Allport's  hypothesis  of  20,000  isoldiers,  or  30,000  soldiers, 
with  horses  and  equipments,  having  to  be  rapidly  shifted  from 
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one  Bot  of  tracks  to  another.  If  there  were  the  smallest  ohance  of 
snoh  a  contingency  it  would  be  penny  wisdom  indeed  to  snffer 
a  break  of  gauge  at  Lahore,  for  the  sake  of  almost  any  pecuniary 
saving.  But  his  contention  was  that  no  such  contingency  could, 
by  any  possibility,  occur.  Although  there  would  be  a  break  of 
gauge  at  Lahore,  neither  troops,  nor  munitions  of  war,  would 
ever  have  occasion  to  break  gauge.  Lahore  being,  in  case  of  an 
invasion,  made — as  he  was  confirmed  by  Lord  Lawrence  in  assum- 
ing it  would  be  made — the  basis  of  operations,  and  depdts  and 
magazines  of  all  sorts  being  established  there,  it  would  become  the 
starting  point  for  all  troops  and  munitions  proceeding  westward 
or  southward  into  the  interior  of  the  Punj&b ;  while  firom  Lahore, 
westward  or  southward,  there  would  everywhere  be  tmifbrmity  of 
gauge.  His  argument,  in  short,  was,  that  all  forward  military 
movements  would  commence  in  advance  of  the  bteak  of  gauge ;  so 
that,  in  regard  to  them,  there  would  be  no  break  of  gauge.  Now 
this  argument  was  surely  decisive,  if  it  could  be  maintained,  and 
against  it  not  a  syllable  had  been  said  by  any  one  but  Captain 
Galton ;  and  what  did  he  say  ?  why,  that  a  railway  enabled  an 
army  to  dispense  with  the  formation  of  large  magazines  in  its 
neighbourhood,  for  that  it  enabled  them  to  draw  supplies  from 
almost  unlimited  distances;  and  Captain  Galton  proceeded  to 
speak  with  admiration  of  the  excellent  arrangement  for  that 
purpose  made  by  the  Germans  during  the  late  war  with  France. 
But  did  Captain  Galton  really  mean  that  the  Germans  had  no  maga- 
zines at  Mayence  and  Coblentz,  and  the  rest  of  their  nearest  line  of 
fortresses,  and  that,  whenever  a  gun  was  dismounted  in  the  trenches 
before  Metz  or  Paris,  they  had  to  wait  until  another  could  be  brought 
up  from  Magdeburg  or  Berlin?  If  so,  no  wonder  the  Germans  could 
not  force  their  way  into  Metz  or  Paris.  Greater  than  ever  was  the 
wonder  that  the  Parisians,  or,  at  any  rate,  the  Metzians,  did  not 
break  through  the  German  lines.  It  would,  he  feared,  go  ill 
with  the  Government  if  a  British  general,  in  the  field  near  the 
Bolan  or  the  Khyber  Pass,  had  no  depdts,  at  least  as  near  as 
Lahore,  to  draw  upon,  but,  whenever  guns  or  gunpowder  failed, 
he  had  to  send  for  them  to  Ishapore  or  Kirkee.  Captain  Galton 
further  pointed  out,  that  forward  movements  were  not  the  only 
ones  to  be  provided  for,  but  that  return  movements  likewise,  and 
particularly  those  of  the  wounded,  were  to  be  thought  of;  but  time 
pressed,  and  Mr.  Thornton  would  therefore  pass  very  lightly 
over  what  Captain  Galton  had  said  on  that  head.  It  really  did  not 
matter  whether  it  was  true  or  not  that  four  wounded  men  and  a 
nurse  might  Ix)  placed  in  a  broad-gauge  wagon,  while  in  a  narrow- 
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gauge  wagon  there  would  be  room  for  only  two  men  and  a  nurse. 
All  the  nursing  in  the  world  would  avail  little  for  whole  trains  full 
of  sorely- wounded  men,  incapable — to  use  Captain  Galton's  words 
— of  moving  hand  or  foot,  who,  after  being  brought  from  Poahawur 
or  Dadur  by  rail  to  Lahore,  were  not  allowed  to  alight  there,  but 
were  sent  on  without  stopping  to  hospitals  at  an  unlimited  distance. 
Graveyards  would  serve  as  resting-places  for  most  of  the  unfor- 
tunates so  thoughtlessly  treated,  long  before  they  reached  those 
faraway  hospitals. 

There  were  but  two  points  more  to  which  it  was  necessary  to 
allude.  One  was  the  capacity  of  the  mdtre-gauge  vehicles  to  carry 
the  field  artillery  that  would  be  needed  for  a  campaign  on  the 
frontier ;  the  other  was  the  numerical  sufficiency,  on  extraordinary 
emergencies,  of  the  rolling-stock  of  the  Punjab  railway  system,  cut 
ofif,  as  it  would  be,  from  borrowing  from  the  broad-gauge  railways 
of  the  rest  of  India.  With  regard  to  the  first,  Major  Williams, 
of  the  Boyal  Engineers,  Assistant-Secretary  to  the  Govern- 
ment of  India,  in  the  Eailway  Department,  had  intended  to 
speak,  and  was  prepared  to  prove  the  case  of  Government,  b}' 
detailed  measurements  and  calculations.  Major  Williams  was, 
however,  he  was  grieved  to  say,  prevented  by  what  had  been 
a  dangerous  illness  from  attending  the  discussion;  and  in  his 
absence  Mr.  Thornton  could  only  suggest  that,  whosoever  had 
any  doubts  on  the  subject,  should  accept  Mr.  Rendel's  challenge, 
and,  going  to  Lancaster,  should  get  his  doubts  removed  by 
personal  inspection  of  the  metre-gauge  carriages,  which  were 
there  awaiting  shipment  to  India.  Gentlemen  might  also  do  well 
to  recollect  what  had  been  said  by  Mr.  Douglas  Fox  of  the  width 
to  which  narrow-gauge  vehicles  might  safely  be  extended,  on  the 
Canadian  narrow-gauge  stock,  which  wore  identical  in  width 
with  the  Indian  broad-gauge  stock,  and  it  would  be  seen  how, 
if  it  were  deemed  desirable,  stock  of  the  same  width  might  bo 
adopted  on  the  narrow  gauge  of  the  Punjab. 

With  regard  to  the  second  point,  Mr.  Thornton  repeated  that,  even 
though  the  I'unjab  lines  were  of  the  same  gauge  as  the  generality  of 
the  existing  Indian  lines,  the  heavy  engines  of  the  latter  could  not 
travel  on  the  light  rails  of  the  former,  without  soon  destropng  them. 
To  this  Mr.  Bruce,  indeed,  replied  that  they  could  do  so,  provided 
only  they  traveled  slowly  enough.  But  Mr.  Bruce  forgot  that 
the  sole  object  in  borrowing  stock  on  military  emergencies  would 
be  that  of  getting  troops  and  stores  moved  on  with  extra  rapidity, 
an  object  which  would  scarcely  be  answered  by  placing  them  in 
trains  hauled  by  engines  forbidden  to  travel  except  at  a  snail's  pace. 
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The  remarks  in  the  Paper  upon  the  needlessness  of  borrowing 
rolling-stock  from  other  railways,  even  if  such  borrowing  were 
possible,  had  been  curiously  twisted,  by  Mr.  Lee  Smith,  into  an  ad- 
mission on  Mr.  Thornton's  part  that  the  rolling-stock  of  the  l\inj&b 
would  be  insufficient,  unless  it  were  supplemented  by  borrow- 
ing; and  Mr.  Lee  Smith  had  proceeded  to  fortify  this  interpreta- 
tion of  Mr.  Thornton's  language  by  independent  considerations. 
Mr.  Lee  Smith  throughout  his  speech,  although  exhibiting  great 
imaginative  and  roajsoning  power,  had  betrayed  at  the  same  time 
a  somewhat  defective  memory.  He  was  continually  fancying 
Mr.  Thornton  to  have  said  things  which  it  had  never  occurred  to 
any  one,  but  to  Mr.  Lee  Smith,  to  say,  and  had  then  gone  on  to  prove 
those  things  to  be  very  ridiculous,  forgetting  that  it  was  he  alone 
who  had  put  them  into  Mr.  Thornton's  mouth,  and  that  there- 
fore it  was  Mr.  Lee  Smith's  nonsense,  not  Mr.  Thornton's  nonsense, 
that  Mr.  Lee  Smith  was  refuting.  He  would  have  it,  and  would  not 
be  set  right,  that,  when  Mr.  Thornton  said  that  with  the  quantity 
of  rolling-stock  proposed  for  the  whole  Punj&b  system,  12,000 
men  might  be  sent  in  a  week  from  Lahore  to  Peshawjir,  he 
had  further  said  that  this  might  be  done  with  only  2  trains  a 
day.  Mr.  Lee  Smith  woidd  have  it  that,  if  Mr.  Thornton  had  not 
said  this,  he  must,  at  any  rate,  have  meant  it;  for  that  Mr. 
Lee  Smith  could  prove  that  the  whole  rolling-stock  would  not 
suffice  for  more  than  two  trains.  Mr.  Lee  Smith's  proofs  were 
given  thus  : — 12  trains  a  day,  of  30  m^tro-gauge  vehicles  each,  or 
360  vehicles  altogether,  would  be  required  for  the  transport  of  1,000 
fully  equipped  men  per  day,  or  for  7,000  men  per  week.  11,000  men 
would  therefore  require  560  vehicles.  Now,  the  whole  length  of  rail 
from  Peshawur  to  Kurrachee  being  in  round  numbers  1,100  miles, 
its  aggregate  rolling-stock,  at  the  rate  assumed  by  Mr.  Thornton  and 
understood  to  be  proposed  by  Government,  namely,  1  engine  and  30 
vehicles  per  13  miles,  would  be  84  engines  and  2,538  vehicles, 
which  latter  figure,  divided  by  30  vehicles— Mr.  Lee  Smith's  allow- 
ance of  vehicles  for  1  train — would  yield  a  quotient  of  what|?  Accord- 
ing to  Cocker,  of  about  84  trains — according  to  Mr.  Lee  Smith,  of 
only  2  trains.  What  was  to  be  thought  of  such  arithmetic  ?  What 
but  that  a  man  might  be  a  responsible  Engineer,  and  yet  be  no 
great  adept  at  ciphering  ?  Mr.  Lee  Smith's  own  sums,  if  he  had  done 
them  rightly,  must  have  satisfied  him  that  the  amount  of  rolling- 
stock  proposed  for  the  l^unjab  would  by  itself  amply  suffice  for  all 
conceivable  contingencies,  and  that  there  would  never  be  any 
occasion  to  borrow.  But,  beside  this,  let  it  be  recollected  that,  if 
^it  should  by  any  possibility  ever  become  desirable  for  the  Punj&b 
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railways  to  borrow,  they  could  not,  if  made  on  the  broad  gange, 
borrow  to  any  useful  purpose,  because  the  heavy  stock  of  the  adjoin- 
ing broad-gauge  lines  could  not  be  safely  employed  upon  their  light 
rails.  If  the  almost  impossible  necessity  of  borrowing  really  deserved 
to  be  provided  for,  that  might  best  be  done  by  making  the  Punjab 
linos  on  the  narrow  gauge,  as  was  proposed,  and  then  connecting 
them  with  the  narrow-gauge  lines  of  Kajpootana.  And  to  this  end 
it  would  by  no  means  be  necessary,  as  Mr.  Lee  Smith  supposed, 
according  to  his  habit  of  first  fathering  an  absurd  notion  on  his 
opponents,  and  then  denouncing  its  absurdity,  to  start  a  junction 
line  from  Ajmere,  and  to  carry  it  through  a  howling  wilderness  to 
Bukkur,  an  inventive  genius  less  fertile  than  Mr.  Lee  Smith's 
might  have  suggested  that,  merely  for  the  purpose  of  rendering  the 
narrow-gauge  rolling-stock  of  the  Punjab  and  Hajpootana  railways 
interchangeable,  it  might  be  sufficient  to  lay  a  third  rail  on  the 
section  of  broad  gauge  already  existing  between  Delhi  and 
Lahore. 

Here  Mr.  Thornton  would  conclude,  with  many  thanks  for  the 
patience  with  which  the  Meeting  had  listened  to  him,  and  many 
apologies  for  having  trespassed  so  long  upon  their  patience. 
What  had  already  been  said  would  probably  be  accepted  as 
a  sufficient  pledge  that  a  good  deal  more  might — if  necessary — 
be  said  in  support  of  the  points  which  he  had  endeavoured 
to  establish,  namely,  that  a  very  considerable  saving  would 
result  from  the  adoption  of  the  metre  gauge  for  the  Punjab 
railways,  and  that  to  counterbalance  that  advantage  there  would 
be  next  to  no  commercial  and  absolutely  no  strategic  dis- 
advantages. He  did  not  flatter  himself  that  many  converts  had 
been  made  to  views  in  great  part  so  novel.  No  doubt  the  old  saw 
about  "those  who  were  convinced  against  their  will"  being  "of 
the  same  opinion  still "  applied  very  well  to  each  of  the  two  parties 
into  which  the  Meeting  was  very  unequally,  he  feared,  divided. 
The  opinions  of  most  of  those  who  were  present  were  most  likely 
just  the  same  as  when  they  entered  the  room.  Still,  how  much 
soever  they  might  differ  in  other  respects,  they  had,  he  trusted,  at 
least  one  point  of  concord.  He  did  trust  that  Lord  Mayo  would 
no  longer  be  suspected  of  having,  when  adopting  his  narrow-gauge 
policy,  taken  up  a  mere  idle  crotchet  and  childish  whim.  He  did 
trust  that  such  injustice  would  no  longer  be  done  to  the  memory  of  so 
noble  a  member  of  the  noble  army  of  martyrs  to  public  duty.  In  a 
private  letter  which  Mr.  Thornton  had  seen,  written  only  two  or  three 
days  before  his  assassination.  Lord  Mayo  spoke  of  that  policy  as  one 
which  it  would  always  bo  a  pride  to  him  to  look  back  upon  ;  and  ho 
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might  at  least  bo  croilited  with  not  having  resolved  upon  it  without 
anxious  deliberation,  or  without  carefully  weighing  the  arguments 
on  both  sides.  There  was  yet  another  point  on  which  the  Meeting 
would  probably  be  quite  unanimous.  Since  the  discussion  had  begun, 
before  the  Institution,  the  same  question  had  been  discussed  in  the 
House  of  Commons,  and  the  Prime  Minister  had  promised  that 
the  Government  of  India  should  be  urged  to  reconsider  the  subject 
by  the  fresh  lights  then  thrown  upon  it.  In  whatever  else  they 
might  differ,  they  would  probably  all  agree  that  it  would  greatly 
assist  the  Government  of  India  in  coming  to,  or,  as  he  should 
himself  prefer  saying,  in  adhering  to  a  right  decision,  if  it  were  fur- 
nished not  only  with  the  Minutes  of  the  House  of  Commons'  debate, 
but  also  with  those  of  the  Discussion  which  was  now  concluding. 

Mr.  Hawksley,  President,  said,  he  would  very  briefly  occupy  the 
attention  of  the  Meeting.  The  discussion  upon  the  Paper  had 
extended  over  seven  evenings.  It  had  been  exceedingly  interest- 
ing, and  he  believed  it  had  elicited  opinions  on  both  sides  which 
were  well  worthy  of  the  consideration  of  Engineers  occupied  in 
railway  construction  in  all  parts  of  the  world.  But  with  regard  to 
this  special  case  of  India  he  imagined  some  of  the  most  material 
parts  of  the  subject  had  not  received  all  that  attention  which  they 
deserved ;  and  in  particular  he  thought  that  the  Author  had 
directed  their  attention  to  the  subject  rather  too  much  from  the 
economical  aspect.  There  were  other  points  of  view  which  were 
of  greater  importance.  India  was  a  conquered  country,  and  was 
held  at  that  moment  by  force  of  arms.  It  was  therefore  more 
necessary  to  view  the  subject  under  the  strategic  aspect  than  it  was 
to  view  it  under  the  economical  aspect.  There  were  great  nations 
— much  greater  than  the  United  Kingdom — who,  if  they  had  not 
at  the  present  moment  designs  upon  the  Eastern  possessions  of 
Great  Britain,  might,  and  probably  would  in  a  few  years  entertain 
designs  upon  a  territory  which  would  become  even  more  valuable 
to  them  than  it  was  to  us.  Now,  it  occurred  to  him  that  the  whole 
of  that  part  of  the  frontier  of  India  which  was  accessible  to  attack 
should  be  duly  protected,  and  that  it  did  not  signify  in  the  least 
whether  Great  Britain  spent,  or  whether  India  spent  ten  millions 
more  or  less  in  preventing  the  incursions  of  an  enemy.  It  was 
clear  that  in  a  country  which  was  eighteen  times  the  size  of  the 
British  isles,  and  in  which  there  were  six  times  the  popidation  of 
the  British  isles,  and  where  there  was  a  population  which  held — 
or  at  any  time,  by  intrigue  from  without,  or  exasperation  from 
within,  might  become  induced  to  hold — their  British  rulers  in 
disfavour,  it  was  the  duty  of  those  rulers  to  protect  themselves, 
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not  only  in  tho  front  but  also  in  the  roar.  Tho  Government 
might  have  an  enemy  invading  India  at  the  frontier,  and  it  was 
quite  possible  that  it  might  have  a  mntiny  or  an  insurrection 
behind.  Under  those  circnmstances,  suppose  the  great  main  lines 
of  the  country  to  be  laid  upon  what  he  might  call  the  break  of 
gauge  system :  suppose  that  the  army  sent  to  the  frontier  should 
be  overpowered,  and  suppose  it  should  have  troubles  behind,  and 
suppose  it  should  be  obliged  to  effect  a  retreat — ^what  was  to  be 
done?  When  the  troops  came  to  a  narrow-gauge  line— a  line 
which  could  not  convey  them,  especially  in  the  hurry  of  retreat, 
— they  must  get  away  their  munitions,  their  stores,  and  their 
wounded,  and  those  were  to  be  got  hastily  on  to  that  narrow-gauge 
line,  and  where  were  they  then  to  come  to  ?  They  were  to  come 
to  a  break  of  gauge;  and  then,  what  were  they  to  do,  with  an 
enemy  advancing  rapidly  upon  them,  and  the  country,  on  reasonable 
possibility,  in  the  hands  of  a  rebellious  population  ?  They  would 
have  no  suitable  carriages  at  hand,  and  they  could  not  obtain 
them  from  a  distant  part  of  the  country,  and  if  they  did  come, 
there  would  be  all  the  difficulties  and  delays  of  the  transfer. 
Then  what  must  happen  ?  Why,  unless  there  was  at  each  change 
of  gauge  a  sort  of  Metz  or  Strasburg  in  which  the  army  coidd  be 
received  and  where  it  could  defend  itself,  as  a  matter  of  course  the 
army  must  be  lost.  Now  he  would  ask  whether  that  was  a  proper 
state  of  affairs  ?  He  ventured  to  think,  as  an  Englishman,  it  was 
not  a  proper  state  of  affairs ;  and  therefore  he  said  that,  irrespec- 
tive of  economical  considerations,  they  ought  to  have  all  the  main 
lines  of  the  country  made  upon  one  gauge,  and  that  gauge  com- 
petent to  all  the  exigencies  of  a  possibly  untoward  occasion.  It 
was,  however,  quite  possible  that  in  a  great  country  like  India, 
and  especially  in  the  naturally  well  protected  parts,  where  the 
population  was  sparse,  a  gauge  narrower  than  the  5  ft.  6  in.  gauge 
might  suffice  for  the  purposes  of  the  traffic,  although  it  would  still 
be  subject  to  the  inconveniences  attendant  upon  a  break  of  gauge 
at  all  its  junctions  with  the  main  lines — and  here  he  woidd  observe, 
that  the  whole  of  India  was  not  at  the  present  time  less  densely 
populated  than  England  was  at  the  commencement  of  the  reign  of 
George  I.,  and  that  was  only  a  century  ago,  the  number  of  acres 
to  the  people  being  indeed  almost  the  same.  Let  them  then  con- 
sider whether,  had  railways  been  then  known,  they  would  not  have 
been  useful  in  England  at  that  period  of  our  history,  and  what 
would  at  that  period  have  been  the  proper  gauge  ?  He  ventured 
to  think  the  m^tre  gauge  would  even  then  have  been  found  wholly 
insufficient.     What,  he  would  ask,  was  to  be  gained  by  making 
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or  substituting  those  narrow  gauges  for  the  main  lines  of  India  ? 
Why,  it  was  admitted  that  the  main  lines  had  not  cost  more — and 
it  was  a  large  sum— than  £16,000  per  mile,  and  it  was  also 
admitted  that,  under  favourable  circumstances,  they  could  be  now 
extended  at  something  like  £6,000  per  mQe.  Suppose,  then,  the 
future  main  lines  could  bo  made  at  an  average  cost  of  £10,000  per 
mile,  and  let  them  also  suppose,  and  they  knew  that  to  be  about 
the  truth,  that  the  ditTerenco  of  cost  between  the  narrow-gauge 
construction  and  the  ordinary  construction  was  about  10  per  cent. 
ITie  saving  would  be,  at  the  most,  £1,000  per  mile,  and  if  10,000 
mile«  were  wanted,  the  total  saving  upon  a  broad-gauge  expendi- 
ture of  £100,000,000  would  be  only  £10,000,000.  But  there  were 
200,000,000  of  people,  and  so  it  would  cost  those  200,000,000  of 
natives  just  1«.  per  head  tQ  find  the  £10,000,000,  and  the  taxation 
would  consequently  be  t^«.  i>er  head  per  annum.  He  would  ask 
them  whether  that  was  an  important  amount  when  placed  in  com- 
parison with  the  safety  of  an  immense  empire  and  of  the  national 
interests,  which  would  bo  involved  largely  in  the  decision  the 
Indian  Government  might  make  witt  regard  to  the  question  now 
before  the  world.  For  his  own  part,  whilst  admitting  that  he 
thought  the  Indian  gauge  of  5  ft.  6  in.  had  been  a  mistake,  and  that 
it  was  an  unnecessarily  wide  gauge,  in  so  far  as  it  exceeded  in 
width  the  better  established  gauge  of  4  ft.  8i  in.,  he  should  much 
regret  to  see  another  gauge  introduced  into  the  main-line  exten- 
sions in  substitution  for  it. 

With  these  few  obsen^ations  ho  closed  the  discussion,  and  would 
now  pass  to  another  and  very  difiercnt  subject,  lie  was  directed 
by  the  Council  to  address  a  serious  word  to  the  members  of  the 
Institution  upon  an  irregularity  which  had  recently  crept  into 
the  discussions.  A  habit  had  been  acquired  of  reading  their 
speeches,  instead  of  delivering  them  extemporaneously  with  that 
natural  emphasis  which  addressed  itself  as  well  to  the  heart  as  to 
the  ear.  The  Council  hoped  in  future  that  the  practice  of  reading 
speeches  would  be  a])andoned. 

In  conclusion,  he  had  only  to  add  he  was  quite  sure  the  Meeting 
would  feel  much  pleasure  at  having  the  opportunity  of  according  to 
Mr.  Thornton  their  very  best  thanks,  as  an  official  of  the  Govern- 
ment— though  he  did  not  submit  the  Paper  to  the  Institution,  or 
address  them  officially— yet  as  an  official  of  the  Government — for 
having  afforded  them  the  opportunity  of  discussing  a  most  interest- 
ing and  a  most  important  subject. 

[Appendix. 
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II.— Eeport  of  Mr.  C.  B.  Vignoles,  F.R.S.,  Past  President  Inst.  C.E., 
on  the  Hindostanee  Railway,  September  22,  1842. 

III. — Additional  Memoranda  as  to  the  Swedish  Railway  System, 
by  Mr.  C.  P.  Sandberg,  Assoc.  Inst.  C.E. 

IV. — ^Additional  Memoranda  as  to  the  Denver  and  Rio  Grande 
railway,  by  Mr.  George  Allan,  M.  Inst.  C.E. 

V. — Additional  Memoranda  as  to  the  Goods  Traffic  conveyed  over 
the  Bombay,  Baroda,  and  Central  India  railway,  during 
the  years  1870  and  1871,  <fec.,  by  Lieut.-Colonel  J.  Pitt 
Kennedy,  M.  Inst.  C.E. 

VI.— Report  of  Mr.  J.  E.  Tanner,  M.  Inst.  C.E.,  on  a  Light  Rail- 
way to  connect  the  larger  towns  of  the  Punj&b  with 
Lahore,  December  6,  1861. 

s 
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I.— East  India  Railways. — Return  to  an  Address  of  the  Honour- 
able The  House  of  Commons,  dated  1 1  March,  1 873  ; — for, 

"COPIES  of  Correspondence  between  the  Government  of  India 
and  Court  of  Directors,  relating  to  the  present  Gauge  of 
Five  Feet  Six  Inches  of  the  Indian  Railways  :" 

"  And,  of  the  Mintttes  of  Lord  Dalhousie  and  the  Reports  of  the 
Consulting  Engineers  on  the  subject  of  the  Gauge." 

India  Office,  13  Marek,  1873. 

W.  T.  Thobntoit,  Seoretary,  Public  Works  Department. 


Extract  Financial  Letter  from  the  Court  of  Directors  of  the 
East  India  Company  to  the  Government  of  India,  No.  27,  dated 
14th  November,  1849. 

1.  Agreeably  to  the  intimation  conveyed  to  you  in  our  letter  of 
the  26th  April  last.  No.  9,  we  now  forward  in  the  packet  the  deed 
of  contract,  in  duplicate,  between  the  East  India  Company  and 
the  East  Indian  Railway  Company  for  the  construction  of  an 
experimental  line  of  railway  from  Calcutta  towards  the  Upper 
Provinces  of  India.  We  forward  likewise  a  copy  of  a  deed  of 
contract  between  the  East  India  Company  and  the  Great  Indian 
Peninsula  Railway  Company  for  the  construction  of  an  experi- 
mental line  of  railway  from  Bombay  to,  or  near  to,  Callian,  with  a 
view  to  its  extension  to  the  Malsej  Ghaut. 

2.  These  deeds  are  based  upon  the  "  terms  and  conditions ''  of 
which  you  have  been  already  advised,  and  which  have  been 
accepted  by  the  railway  companies. 

3.  Although  these  deeds  are  so  comprehensive,  and  appear  so 
fully  to  meet  the  objects  in  view,  yet,  that  you  may  the  better 
comprehend  the  precise  motives  which  have  actuated  both  parties 
during  the  negotiations  with  respect  to  the  terms  of  these  con- 
tracts, and  that  you  may  thereby  the  more  clearly  understand  their 
various  provisions,  we  think  that  it  may  save  much  trouble  in 
future  if  we  now  enter  into  a  detailed  explanation  of  each  of  their 
conditions.  It  is,  however,  highly  satisfactory  to  know  that  the 
nobleman  who  is  now  at  the  head  of  your  Government  has  already 
given  much  attention  to  railway  subjects,  and  we  anticipate  that 
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great  benefit  will  result  in  the  course  of  your  deliberations  fix)m 
his  Lordship's  experience. 

13.  With  respect  to  the  weight  of  rails  and  the  gauge  of  line  to 
be  employed  on  these  railways,  we  are  disposed  to  recommend  those 
used  by  the  North  Western  Company  here,  namely,  a  gauge  of 
4  ft.  8i  in.,  and  a  weight  of  rails  of  84  lbs.  to  the  yard,  as  com- 
bining the  greatest  utility  and  economy. 


Extract  Railway  Despatch  from  the  Government  of  India  to  the 
Court  of  Directors  of  the  East  India  Company,  dated  2nd  August, 
1850,  No.  1. 

Paragraph  5.  The  question  regarding  the  breadth  of  gauge,  and 
the  views  expressed  by  his  Lordship^  on  that  subject,  will  doubt- 
less receive  your  Honourable  Court's  attentive  consideration. 


Extract  Report  by  Mr.  W.  Simms,  C.E.,  Consulting  Engineer  to 
the  Government  of  India,  dated  29th  April,  1860. 

Paragraph  29.  It  is  highly  desirable  in  a  country  like  India, 
where  the  railway  system  is  now  for  the  first  time  being  intro- 
duced, and  which  will  ultimately  extend  throughout  the  land,  that 
one  uniform  standard  of  gauge  should  be  adopted,  and  in  no  case 
to  be  departed  from,  so  that  whenever  the  various  lines  now  and 
hereafter  to  be  constructed  shall  meet  and  unite,  as  they  assuredly 
will  do,  the  facilities  for  transport,  which  is  the  great  principle  of 
railway  practice,  may  experience  neither  check  nor  inconvenience. 

30.  The  question  therefore  arises,  what  width  is  the  most 
desirable  to  adopt  as  the  standard  of  gauge.  The  Honourable 
Court  of  Directors  in  their  Despatch  of  14th  November,  1849, 
paragraph  13,  have  expressed  themselves  as  "disposed  to  recom- 
mend "  (but  did  not  order)  the  adoption  of  that  known  in  England 
as  the  narrow  gauge,  namely,  4  ft.  8 J  in. ;  but,  with  all  due  re- 
spect to  the  recommendation  so  given,  I  beg  to  state  that  in  my 
judgment  a  wider  gauge  would  be  preferable  for  this  country,  and 
I  would  recommend  the  adoption  of  5  ft.  6  in.,  or  thereabouts,  as  I 
am  not  disposed  to  contend  about  an  inch  or  two  more  or  less,  as  I 
consider  that  immaterial. 

31.  After  the  labours  of  the  Gauge  Commissioners,  and  the 
several  Parliamentary  investigations  on  the  subject  of  the  width 


The  Earl  of  DalhouBie. 


260  8TATB  BAILWAT8  OF  INDU. 

of  the  gange,  the  resnlts  of  which  are  before  the  world,  it  would  be 
waste  of  time  to  enter  upon  the  discussion  in  this  place. 

32.  The  wider  gauge  of  6  ft.  6  in.,  which  1  would  recommend  for 
adoption  (as  the  Court  of  Directors  have  not  definitely  settled  the 
question),  will  give  9^  inches  more  space  for  the  arrangement  of 
the  several  parts  of  the  working  gear  of  the  locomotive  engines, 
and  this  additional  space  will  be  more  needed  in  India  than  in 
Europe,  not  only  on  account  of  machinery  itself,  but  it  would  lower 
the  centre  of  gravity  of  both  the  engines  and  carriages,  the  result 
of  which  would  be  to  lessen  their  lateral  oscillation,  and  render  the 
motion  more  easy  and  pleasant,  and  at  the  same  time  diminish  the 
wear  and  tear. 

33.  The  lowering  of  the  centre  of  gravity  consequent  on  the 
adoption  of  the  wider  gauge  appears  to  me  of  great  importance,  for 
another  reason,  namely,  the  fearful  storms  of  wind  so  frequent  in 
certain  seasons  of  the  year,  and  I  think  it  very  probable  that  in 
one  severe  north-western,  not  to  mention  such  hurricanes  as  that 
of  1842,  the  additional  9^  inches  of  lease  might  make  all  the 
difference  between  the  safety  and  destruction  of  the  trains ;  and 
one  such  accident,  attended  as  it  doubtless  would  be  with  great 
loss  of  life,  would,  probably,  retard  the  progress  of  the  railway 
system  in  this  country  very  considerably. 

34.  The  additional  outlay  of  capital  attendant  upon  the  adoption 
of  a  5  ft.  6  in.  gauge  above  that  of  4  ft.  8J  in.  in  the  first  instance, 
would  be  but  trifling  in  comparison  with  what  appear  to  me  its 
more  decided  advantages. 

35.  The  width  of  the  gauge  here  recommended  was  the  one  I 
selected  in  my  own  mind  soon  after  my  arrival  in  India  in  1845, 
and  my  subsequent  experience  of  the  country  has  confirmed  my 
early  views  on  this  point.     It  was  the  width  I  then  named  (as  the 

.one  I  iu tended  to  recommend  for  adoption  when  the  proper  time 
arrived  for  so  doing)  to  the  Managing  Director  of  the  East  Indian 
Bail  way  Company,  and  by  him  subsequently  named  as  the  intended 
gauge  in  his  communications  with  his  company. 

Extract  Minute  by  the  Earl  of  Dalhousie,  Governor-General  of 
India,  dated  4th  July,  1850. 

32.  The  Court  of  Directors  have  recommended,  at  the  same  time, 
the  use  of  the  narrow  gauge  of  4  ft.  8J  in.  for  the  railway  about  to 
be  constructed.  Although  the  letter  of  the  Court  recommends, 
but  leaves  to  the  Government  of  India  to  determine  as  to  the 
gauge  which  should  be  adopted  on  this  occasion,  I  consider  the 
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quefltiou  to  be  one  of  such  moment  as  to  deserve  a  carefal  con- 
sideration and  an  authoritative  and  conolnsive  decision  by  the 
highest  authority  connected  with  the  Indian  Empire,  who  alone 
can  have  access  to  that  full  information  and  extended  experience 
which  would  make  such  a  decision  really  and  satisfactorily  con- 
clusive. 

33.  The  British  Legislature  fell  unconsciously,  and  perhaps 
unavoidably,  into  the  mischievous  error  of  permitting  the  intro- 
duction of  two  gauges  into  the  United  Kingdom.  The  numerous 
and  grievous  evils  which  arose  from  that  permission  are  well 
known,  and  will  long  be  felt  throughout  all  England.  The 
Government  of  India  has  it  in  its  power,  and  no  doubt  will  care- 
fully provide,  that  however  widely  the  railway  system  may  be 
extended  in  this  Empire  in  the  time  to  come,  these  great  evils 
shall  be  averted,  and  that  uniformity  of  gauge  shall  be  rigidly 
enforced  from  the  first.  But  I  conceive  that  the  Government 
should  do  more  than  this,  and  that  now,  at  the  very  outset  of 
railway  works,  it  should  not  only  determine  that  any  uniform 
gauge  shall  be  established  in  India,  but  that  such  uniform  gauge 
shall  be  the  one  which  science  and  experience  may  unite  in  select- 
ing as  the  best. 

34.  At  one  time  this  question  was  much  before  me,  and  although 
I  should  not  myself  attempt  to  offer  an  opinion  on  so  vexed  a 
question,  yet  I  may  venture  to  form  one  on  the  recorded  views  of 
men  competent  in  every  way  to  judge.  The  evidence  which  was 
given  before  the  Gauge  Commissioners  in  1846,  and  the  evidence 
which  has  been  given  from  time  to  time  before  the  Committees  of 
Parliament,  backed  as  it  has  been  by  very  high  authority  abroad, 
is,  I  venture  to  think,  sufficient  to  show  that  the  narrow  gauge  of 
4  ft.  8^  in.  (a  measurement  adopted  originally  at  hap-hazard  and 
from  the  accident  of  local  circumstances)  is  not  the  best  gauge  for 
the  general  purposes  of  a  railway,  and  that  something  inter- 
mediate between  the  narrow  gauge  of  4  ft.  8J  in.  and  the  broad 
gauge  of  7  ft  will  give  greater  advantages  than  belong  to  the 
former,  and  will  substantially  command  edl  the  benefits  which  are 
secured  by  the  latter. 

35.  The  circumstances  which  have  been  brought  forward  by 
Mr.  Simms  in  his  report,  applicable  especially  to  this  country, 
strengthen  the  reluctance  which  I  feel  to  introduce  the  4  ft.  8^  in. 
gauge  into  India,  without  a  very  deliberate  reconsideration  of  the 
question,  with  reference  to  India,  under  the  direction  of  the 
Honourable  Court  by  the  Board  of  the  East  Indian  Railway  Com- 
pany.   I  should  not  have  felt  satisfied  that  I  had  done  my  duty  if 
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I  had  not  brought  this  question  pointedly  under  the  consideration 
of  the  court,  requesting  them  formally  and  finally  to  determine 
whether  a  wider  gauge  than  the  4  ft.  8^  in.  ought  not  to  be  estab- 
lished in  India,  and  whether  the  gauge  of  6  ft.,  which  was  recom- 
mended by  engineers  of  eminence  in  England,  and  which  was 
preferred  also,  if  I  recollect  rightly,  by  M.  de  Pambour,  should  not 
be  introduced  on  the  experimental  line  in  Bengal,  and  at  the  same 
time  on  the  line  which  is  in  course  of  construction  at  Bombay. 


Extract  Financial  Despatch  from  the  Court  of  Directors  of  the 
East  India  Company  to  the  Government  of  India,  No.  46,  dated 
4th  December,  1850. 

Paragraph  0.  With  respect  to  the  gauge,  we  concur  in  the 
opinion  that  a  wider  gauge  than  4  ft.  8^  in.  ought  to  be  established 
in  India,  and  we  are  disposed  to  think  that  the  gauge  of  5  ft.  6  in., 
as  recommended  to  you  by  Mr.  Simms,  is  most  suitable.  This 
decision  will  be  communicated  to  the  respective  railway  boards  in 
this  country. 

Extract  Kailway  Despatch  from  the  Government  of  India  to  the 
Court  of  Directors  of  the  East  India  Company,  dated  7th  March, 
1851,  No.  3. 

3.  Your  Honourable  Court  have  authorized  the  extent  of  the 
Indian  gauge  to  be  5  ft.  6  in.,  as  recommended  by  Mr.  Simms. 
Major  Kennedy  thinks  that  the  breadth  of  6  ft.,  recommended  by 
the  Governor-General,  would  be  preferabla 


Extract  Letter  from  Major  J.  P.  Kennedy  to  the  Secretary  to  the 
Government  of  India,  No.  30,  dated  27th  February,  1851. 

Paragraph  15.  It  is  with  the  greatest  possible  satisfaction  I 
have  learned  that  the  Honourable  Court  have  sanctioned  the 
enlargement  of  the  general  Indian  gauge  from  4  ft.  8J  in.  to 
5  ft.  6  in.,  and  I  trust  I  may  be  excused  in  proposing  the  still  further 
enlargement  of  the  gauge  to  six  feet,  as  recommended  by  the  Most 
Noble  the  Marquis  of  Dalhousie.  If  the  Honourable  Court  will 
permit  the  reconsideration  of  this  very  important  question,  and 
allow  me,  in  concert  with  any  one  or  more  professional  men  whom 
they  may  select,  to  oflFer  them  a  report  on  the  subject,  I  think  that 
such  a  report  may  be  submitted  within  a  very  few  weeks  after  my 
arrival  in  England,  next  April.  This  could  cause  no  inconvenience 
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or  delay  whatever,  either  as  regards  the  works  in  progress  in 
Bombay  or  in  Bengal,  and  it  cannot  fail  of  being  satisfactory  to 
the  Honourable  Court  to  be  furnished  with  such  a  document  in 
reference  to  a  most  important  and  disputed  question  which  has 
not  yet  received  that  professional  investigation  that  it  merits  as 
regards  Indian  interests.  It  is  a  question  that  can  only  now  be 
considered  with  profit,  as,  if  any  error  be  introduced,  it  will  be 
beyond  the  reach  of  future  remedy. 


Extract  Minute  by  the  Earl  of  Dalhousie,  Governor-General  of 
India,  dated  11th  April,  1851. 

2.  It  does  not  appear,  from  the  Despatch  of  the  Honourable 
Court,  whether  their  determination  to  fix  the  gauge  at  5  ft.  6  in. 
was  the  result  of  any  deliberate  inquiry,  or  whether  the  figure  was 
merely  indicated  as  a  mean  between  the  extremes  of  the  present 
narrow  gauge,  and  that  which  I  took  the  liberty  to  suggest.  If 
the  Honourable  Court  have  fixed  upon  5  ft.  6  in.  for  the  Indian 
gauge  on  high  recognised  authority,  and  adhere  to  it,  of  course  the 
Government  has  only  to  obey.  But  if  this  is  not  the  case,  the 
Court  will  pardon  the  importunity  which,  for  their  own  present 
and  future  interests,  urges  them  to  take  other  counsel  before  they 
issue  a  peremptory  mandate  on  this  important  point. 

3.  1  know  of  old  that  particular  figures  have  been  fixed  upon 
originally  for  a  gauge,  and  for  others  proposed  in  substitution  of 
it,  without  the  author  of  the  proposal  being  able  to  give  any 
reason  whatever  for  selecting  the  particular  dimensions  he  had 
specified.  The  original  narrow  gauge  of  4  ft.  8J  in.  was  adopted 
for  no  other  reason  than  because  it  happened  to  be  the  width  of  the 
colliery  tramway  on  which  locomotive  power  was  first  tried. 
When  a  general  alteration  was  proposed,  I  recollect  it  being  said 
that  the  principle  on  which  one  gentleman  proceeded  was  to  take 
all  the  diflferent  gauges,  strike  the  average,  and  propose  the  figure 
that  resulted  as  the  best  universal  gauge.  But  I  think  that  many 
good  reasons  were  formerly  given  for  the  superiority  of  a  6  ft.  over 
the  broad  and  narrow  gauges,  and  I  feel  confident  that  many  more 
could  be  given  why  that  gauge  should  be  selected  for  India,  in 
preference  to  either  of  the  original  gauges,  as  to  the  one  now 
suggested  by  the  Honourable  Court. 

4.  At  all  events,  if  formal  inquiry  has  not  been  entered  into,  I 
earnestly  request  the  Honourable  Court  to  permit  the  question  to 
be  so  far  reconsidered  as  to  receive  such  reports  and  evidence  on 
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the  subject  as  are  suggested  by  Major  Kennedj  in  the  15th  para- 
graph of  his  present  report.  If  this  is  not  in  accordance  with  the 
Besolution  of  the  Honourable  Court,  I  shall  much  regret  it ;  for  I 
think  that  those  who  come  after  us  will  see  cause  to  lament  that 
the  originators  of  this  great  system  in  the  East  did  not  profit  so 
much  as  they  might  have  done  by  the  errors  of  their  predecessors 
in  Europe.  

Extract  FncANciAL  Despatch  from  the  Court  of  Directors  of  the 
East  India  Company  to  the  Government  of  India,  No.  45,  dated 
20th  August,  1851. 

Paragraph  7.  With  respect  to  the  question  of  gauge,  to  which 
you  have  again  adverted,  our  decision  in  favour  of  the  5  ft.  6  in. 
gauge  was  arrived  at,  after  a  very  careful  consideration  of  the 
subject,  and  with  the  best  opinions  which  we  could  obtain.  That 
decision  having  been  communicated  to  the  Bailway  Companies, 
who  have  entered  into  contracts  for  the  execution  of  works  and  for 
the  provision  of  materials  on  the  presumption  that  it  is  final,  it 
would  lead  to  much  inconvenience  and  expense,  if  any  alteration 
were  now  permitted. 


XL— Report   of  Mr.  C.  B.  Vignoles,  F.R.S.,  Past-President  Inst. 
C.E.  (dated  September  22nd,  1842). 

Preliminary  Note. — The  following  report  was  drawn  up  between 
the  early  part  of  August  and  the  latter  end  of  September,  1842, 
at  the  request  of  several  influential  gentlemen  connected  with  the 
old  East  India  Company,  who  were  considering  the  possibility  of 
improving  the  communication  with  China  across  the  Indian 
Peninsula,  in  connection  with  the  steam-boat  routes  then  recently 
introduced.  It  was  received  at  the  East  India  House  towards  the 
close  of  November,  1842,^  and  was  the  first  document  put  on  record 
relative  to  railways  in  India. 


>  Letter  from  the  Secretary  of  the  East  India  Company  to  Charles  Vignoles,  Esq. 
Bib,  Ea9t  India  Hotue,  November  2ith,  1842. 

Tonr  letter  of  the  14th  inst  enclosing  a  Statement  and  Manuscript  Report 
on  Railways  in  India,  for  presentation  to  the  Court  of  Directors  of  the  East 
India  Company,  has  been  duly  received,  and  I  am  commanded  by  the  Court  to 
f  etam  you  their  thanks  for  these  communications. 

I  am.  Sir, 
Tour  most  obedient  humble  Servant, 

(Signed)       James  C.  Melvill, 
Secretary. 
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It  must  be  taken  into  consideration  that  most  of  the  arguments  in 
sapport  of  railways,  which  may  now  appear  snperfluons,  were 
addnced  more  than  thirty  years  ago,  when  numerous  questions,  sinoe 
satisfactorily  solved,  were  considered  doubtful  by  the  great '  body 
of  capitalists ;  and  that  it  was  still  in  embryo  whether  railways 
for  India  should  be  undertaken  at  all,  and  if  so,  whether  by  the 
Imperial  Government,  by  the  then  East  India  Company,  or  by 
private  enterprise.  Its  Author,  however,  believes  that  the  principles 
laid  down  are  applicable  to  all  times  and  to  all  countries. 

C.  B.  V. 

HINDOSTANEE  KAILWAY. 


1.  A  few  years  since,  and,  perhaps,  up  to  the  present  time,  the 
mere  suggestion  of  establishing  railway  communication  to  any 
extent  in  India  would  have  been  considered  a  visionary  idea ;  and 
it  must  be  admitted  that  it  is  only  those  deeply  interested  socially, 
commercially,  or  politically  in  that  extensive  region,  well  studied 
in  its  hitherto  unaided  and  undeveloped  capabilities,  and  sensible 
of  the  rapid  though  silent  progress  of  events,  who  can  fully  appre- 
ciate the  importance,  judge  of  the  great  results,  and  admit  the 
probability  of  success  in  so  vast  an  undertaking. 

2.  In  proceeding  to  attempt  a  statement  on  such  a  subject,  it 
cannot  be  disguised  that  there  are  numerous  difficulties  to  be  sur- 
mounted, no  few  prejudices  to  be  overcome,  many  explanations  to 
be  made ;  and  labouring  under  a  sense  of  the  weighty  objections  of 
all  kinds  which  may  be  raised,  in  limine^  to  entertain  the  project  at 
all,  even  in  hypothetical  discussion,  it  reqtdres  full  assurance  and 
well  founded  conviction  existing  in  the  mind  to  enable  this  subject 
to  be  followed  up  with  energy,  the  circumstances  to  be  discreetly 
considered,  and  the  case  to  be  distinctly  and  calmly  discussed. 

3.  But  when  a  retrospect  is  cast  over  what  had  to  be  encountered 
scarcely  five  years  since,  when  it  was  proposed  to  establish  steam 


Letter  from  the  Hydrograpber  of  the  East  India  Gompcmy  to  Charles 
YigDoles,  Esq. 

Mt  dear  Sib,  9  CatOe  Street,  Holbom,  October  27e^  1842. 

I  retnm  your  very  interestiDg  report,  and  do  not  see  anything  to  be 
improved  in  the  Geographical  part  I  am  much  obliged  to  yon  for  the  penual 
of  it 

Yours  very  truly, 

(Signed)  J.  Walkkb. 


266  STATE  RAILWAYS  OF  INDU. 

communication  with  India  through  the  Hod  Sea  by  a  regular 
monthly  post,  and  knowing  and  appreciating  the  advantages  from 
its  creation  and  continuance,  it  is  folt  that  this  collateral  question 
of  a  railway  will  soon  reduce  itself  to  definable  limits  of  expense, 
direction,  and  returns. 

4.  It  is  but  nine  or  ten  years  since  that  the  idea  of  uniting 
London  and  Paris  by  railway  communication  was  started,  yet, 
with  the  capital  and  enterprise  of  the  United  Kingdom,  the  con- 
nection is  already  made  in  two  directions  on  the  English  side  of 
the  Channel,  and  in  one  course  through  France ;  and  would  long 
since  have  extended  by  other  lines  over  that  country  had  the 
jealousy,  distrust,  and  procrastination  of  the  French  government 
permitted. 

5.  Within  the  same  period  has  the  face  of  Great  Britain  been 
tattooed,  as  it  were,  with  railway  lines,  to  the  extent  of  2,000  miles, 
at  a  reckless  and  excessive  cost,  it  is  true,  but  still  to  the  great 
advantage  of  the  country.  Belgium  has  sprecid  a  network  of  iron 
tracks  over  her  fertile  plains,  and  the  formation  of  railways  is 
discussed  in  every  part  of  Europe  with  a  sincerity  and  perse- 
verance that  presage  their  speedy  realisation  in  many  directions ; 
and  in  spite  of  the  pecuniary  losses,  which,  it  is  hoped,  will  but 
servo  in  future  as  beacons,  the  positive  and  lucrative  returns  from 
no  few  of  the  existing  lines  have  sufficiently  broken  through  the 
circles  of  doubt,  misapprehension,  and  mistrust  which  environ  all 
great  innovations,  and  capitalists  now  seek  only  for  localities  most 
favourable  for  the  development  of  the  resources  of  a  country 
whereon  to  direct  their  speculations. 

6.  It  may  therefore  bo  assumed  that  a  railway  through  Hin- 
dostah  will  be  characterised  as  an  enterprise  of  that  aspiring  cha- 
racter, and  worthy  of  the  present  age,  if  reasonable  probabilities  of 
ultimate  successful  results  can  bo  demonstrated;  and,  admitting 
that  such  will  be  proven,  surely  the  present  perfect  realisation  of 
the  railway  system  itself,  the  accumulating  wealth  of  the  British 
empire,  the  settlement  of  the  most  vexatious  political  questions, 
giving  assurance  of  the  repose  of  Europe,  indeed,  of  the  world,  all 
favourably  unite  in  conducing  to  a  satisfactory  view  of  such  a 
project ;  and,  unstartled  by  its  novelty  and  boldness,  undismayed 
by  its  gigantic  nature,  the  spirit  of  our  enterprising  and  intelli- 
gent merchant  princes  will  look  to  it  not  as  a  question  of  execution 
or  non-execution,  but  simply  to  determine  who  are  the  proper  and 
influential  parties  to  bring  such  a  mighty  measure  before  the 
public— a  measure  which  will  be  shown  to  present  most  extraordi- 
nary claims  to  attention,  and  while  changing  the  features  of  the 
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country,  practically,  at  least,    is  calculated    to  produce  results 
almost  startling  to  contemplate. 

7.  The  nearest  parallel  cases  to  such  a  project  as  herein  suggested 
are  to  be  found  in  the  numerous  lines  of  railway  already  executed, 
and  the  still  greater  number  proposed,  and  partly  commenced, 
through  different  localities  in  the  United  States  of  America.  The 
capital  of  our  country  has  been  thoughtlessly  lent  to  these  trans- 
atlantic rivals,  and  has  made  them  improved  communications  for 
bringing  down  to  their  seaports  those  staple  commodities  which 
India  can  produce  in  still  greater  abundance  and  in  greater  per- 
fection, if  the  proper  means  are  applied ;  and  as  experience  has 
since  pointed  out  the  true  causes  of  former  failures,  it  may  be 
assumed  the  certainty  of  future  success  in  this  respect  is  ensured. 
The  needy  planters  of  America,  having  had  canals  and  railroads 
made  through  their  swamps  and  pine-barrens,  laugh  at  the  credu- 
lous English  capitalist,  and  repudiate  the  securities  given  for  the 
money  which  has  created  what  they  wanted ;  and  he  is  not  only 
refased  either  principal  or  interest,  but  sees  the  means  assured  to 
his  dishonest  rivals  of  bringing  their  productions  with  economy 
and  regularity  to  the  seaport,  to  be  purchased  by  the  English 
consumer  ;  thus  prejudicing  our  Indian  possessions,  with  soils 
lying  fallow  and  capabilities  dormant,  whicb,  cultivated  and 
aroused,  would  supersede  the  American,  and  open  new  and  untaxed 
markets  to  those  British  manufactures,  of  which  the  jealousy  of 
America  is  impeding  the  consumption,  in  her  own  states,  by 
prohibitory  duties,  in  foolish  imitation  of  European  countries. 

8.  It  is,  therefore,  not  unreasonable  to  suppose  that  the  revival 
of  our  finances,  and  the  pacific  settlement  of  all  our  political  rela- 
tions, will  be  soon  accumulating  capital,  which  cannot  long  remain 
unemployed,  and  that  the  possessors  will  be  seeking  new  channels 
for  investment;  nor  can  it  be  considered  visionary  to  assume  if 
long  lines  of  railway  in  the  states  of  Virginia,  Carolina,  Alabama, 
Lousiana,  &c.,  to  convey  cotton  and  tobacco  to  the  seaports  can  be 
cheaply  and  profitably  made,  that  it  will  be  equally  politic,  im- 
portant, and  beneficial  to  bring,  by  the  same  means,  the  cotton, 
rice,  tobacco,  sugar,  indigo,  oil,  and  all  the  many  other  rich 
products  of  India,  to  rival  the  production  of  America  in  our  home 
markets. 

9.  If  Cuba  requires,  and  has  made,  railways  from  the  interior  of 
that  island  to  the  coast  to  supersede  the  mule  and  the  bidlock,  is  it 
not  equaUy  desirable  that  the  example  should  be  followed  in 
India? 

10.  If  it  be  worthy  the  attention  of  the  Bussian  monarch  to 
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promote  railways,  as  he  is  doing,  from  Craoow  to  Warsaw,  and 
thenoe  to  the  Baltic  shipping  ports ;  and  from  Moscow  to  Peters- 
burg,  down  to  the  mouth  of  the  Neva,  through  territories  sparsely 
inhabited,  but  still  yielding  natural  articles  of  commerce,  it  cannot 
be  matter  of  surprise,  if  those  who  have  maturely  considered  the 
resources  of  British  India,  should  deem  it  equally  facile,  equally 
desirable,  and  probably  more  advantageous,  thus  to  pervade  the 
fertile  regions  of  Hindostan. 

11.  On  entering  into  the  inquiry  relative  to  railways  in  Hin- 
dostan, it  may  be  convenient  to  consider  the  subject  under  distinct 
heads,  namely : — 

1 .  Are  railways  through  India  practicable  ? 

2.  Can  they  be  first  constructed,  and  afterwards  worked  at  a 

moderate  expense? 

3.  In  what  direction  should  they  be  taken  to  ensure,  in  the 

most  extended  sense,  the  greatest  beneficial  results  ? 

12.  The  first  of  these  inquiries  may  be  answered  without  diffi- 
culty. Through  the  thickest  of  the  American  and  Cuban  woods, 
across  some  of  their  wildest  torrents,  and  in  districts  where  appa- 
rently insurmountable  physical  obstacles  existed,  railways  have 
been  carried.  Through  every  part  of  India  native  engineering 
talent,  unaided  by  any  European  skill  or  science,  has  often  over- 
come vast  difficulties  with  economy  and  success :  their  architectural 
taste,  resources,  and  military  constructions  prove  their  capability 
of  executing  still  more  difficult  operations,  when  the  experience, 
energy,  and  art  of  this  country  comes  to  direct  them.  The  facility 
with  which  some  most  extraordinary  hydraulic  constructions  have 
been  completed  in  India  by  the  natives,  render  the  corresponding 
works  for  railways  comparatively  simple. 

13.  Many  of  the  bridges,  embankments,  tanks,  pagodas,  mauso- 
leums, and  other  useful  and  ornamental  works  of  India,  are  of  a 
jEbut  greater  and  more  expensive  character  than  the  railways  under 
consideration.  Timber  and  stone  are  in  abundance  in  one  or  other 
of  the  districts;  and  where  the  native  skill,  labour,  or  natural 
resources  cannot  furnish  iron — which  is,  however,  to  be  anticipated 
it  may  do  in  some  parts  with  advantage— the  supply  from  the 
mother  country  will  be  very  little  more  costly  to  India  than  to 
America. 

14.  As  regards  the  features  of  the  country,  it  is  evident  without 
»ing  into  detail,  and  without  reference  to  particular  localities, 
miH  be  but  occasionally,  and  at  long  intervals,  that  peculiar 
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points  of  difficnlty  may  be  anticipated — India,  geologically  and 
physically  considered,  consists  of  vast  plains  and  table-lands, 
divided  by  ranges  of  mountains,  with  many  passes  and  defiles, 
or  ghants — so  termed  in  the  language  of  the  country — which, 
occasionally  steep,  are  seldom  so  long  or  so  difficult,  and  probably 
will  be  found  much  less  so,  when  examined  by  the  eye  of  an 
experienced  engineer.  With  very  few  exceptions,  the  numerous 
rivers  and  water-courses  intersecting  the  plains  are  only  formidable 
in  the  rainy  season,  and  during  the  rest  of  the  year  afford  oppor- 
tunity, and  sure  means  for  bridging,  with  facility  and  at  moderate 
expense.  The  modem  resources  of  engineering  have  taught  us 
that  the  difficulties  of  railway  gradients  may  be  overcome  in 
various  ways,  which  it  is  not  necessary  at  present  to  discuss ;  and 
daily  practice  in  working  railways  in  Europe  and  America  proves, 
that  even  on  lines  of  very  great  traffic,  a  maximum  load  for  the 
moving  power  employed  is  so  seldom  attached  to  any  one  train, 
that  a  railway  in  its  longitudinal  section  may  be  undulated  to  a 
much  greater  extent,  and  with  far  less  inconvenience,  fix)m  a  truly 
horizontal,  or  level  line,  than  was  supposed  in  the  outset  of  the 
creation  of  these  means  of  transit. 

15.  In  short,  the  practical  experience  and  actual  working  of 
railways,  both  in  England  and  America,  over  as  steep  rates  of 
ascent,  as  are  likely  to  be  met  with  in  India,  show  sufficiently  to 
the  engineer  that  the  features  of  that  country  present  no  invincible 
obstacles ;  while  the  resources  of  labour  and  materials  offer  facili- 
ties superior  to  either  of  the  other  countries.  Without  therefore 
entering  into  the  consideration  of  the  actual  means,  it  may  be 
safely  and  conclusively  stated,  that  whether  to  pass  the  great 
rivers,  or  to  surmount  the  steep  ghauts  of  India,  modem  engineer- 
ing offers  many  cheap  and  easy  appliances. 

16.  This  naturally  leads  to  the  second  question,  as  to  the  cost  of 
construction ;  and  here  it  will  be  at  once  folly  conceded,  that  if 
this  cost  should  be  likely  to  amount  to  what  has  been  the  average 
of  railway  expenditure  in  the  United  Kingdom  there  must  be  a 
final  stop  to  the  matter.  But  an  assumption  of  the  probable  cost 
of  such  works  in  India  being  equal  to  the  positive  cost  in  Great 
Britain  or  even  in  other  parts  of  Europe  would  be  most  deceptive. 
Highly  improved  countries  such  as  those,  are  full  of  artificial 
works  and  are  already  abounding  in  various  improvements  and 
existing  commimications  which  have  preoccupied  the  ground ; 
these,  when  disturbed  by  new  constructions,  must  be  restored ;  and 
this  it  is  which  has  added  vastly  to  railway  expenditure ;  with  such 
great  value  attached  to  the  property  necessary  to  be  obtained,  many 
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unforeseen  expenses  have  to  be  incurred  in  Europe  when  a  fresh 
opening  of  any  kind,  whether  road,  canal,  or  railway,  has  to  be  made. 

17.  The  parallel  of  expense  for  India  has  therefore  to  be  sought 
in  other  and  less  improved  countries  than  ours.  The  railway 
system  has  been  long  enough  at  work  to  afford  sufficient  insight 
into  this  inquiry  in  a  general  way.  The  average  of  the  many 
railways  in  England  shows  a  gross  expenditure  of  upwards  of 
£30,000  sterling  per  English  mile,  while  that  of  the  Belgian 
railways  is  scarcely  half  that  sum,  namely,  about  £16,000  or  £17,000 
per  mile.  The  average  of  the  railways  throughout  Germany  is 
£10,000  per  mile,  and  the  railways  of  Bussia  and  Poland  will  be 
no  more  than  £7,000  to  £8,000,  which  latter  sum  is  about  the 
average  of  those  in  the  United  States  of  America. 

18.  In  that  country  the  longest  and  most  recently  finished  line 
is  the  one  from  Boston  to  Albany,  through  the  States  of  Massa- 
chusetts, Connecticut,  and  New  York,  a  distance  of  nearly  200 
miles  across  a  peculiarly  difficult  country  (more  so,  on  the  average, 
than  most  parts  of  India),  and  where  labour  and  iron  are  particu- 
larly dear.  This  line,  which  is  called  the  "Western  Eailway," 
197^  miles  long,  has  been  completed  in  every  respect  for  the  sum  of 
£1,729,646  sterling,  including  stations,  carrying,  establishment,  &c., 
being  £8,768  per  mile.  As  more  than  two-fifths  of  this  sum  was 
for  earthwork  only,  in  which  the  Hindoos  have  much  experience, 
it  may  be  safely  assumed  that  a  considerable  diminution  from  this 
part  of  the  expense  would  be  attainable,  with  proper  management, 
on  a  Hindostanee  railway. 

19.  Although  it  may  be  thought  somewhat  too  much  in  detail, 
it  is  advisable  here  to  give  the  principal  heads  of  this  expenditure 
in  order  to  prove  the  correctness  of  the  assumption.  The  above 
sum  of  £8,768  was  thus  divided  : — 

£ 

Lend  and  fencing,  abont 500  per  mile. 

£arth  and  rock  excavation 3,800  „ 

Bridging,  masonry,  and  works  of  art        .         .         .  1,000  „ 
Railway  proper,  or  npper  works  (of  which  two-thirds 

for  iron) 1,800  „ 

Stations,  &c 300  „ 

Engines,  carriages,  and  carrying  establishment          .  700  „ 

Sundries 158  „ 

Management  about  6  per  cent 500  „ 

Total  .£8,758        „ 

20.  Now  it  appears  from  the  preceding  abstract,  that  the  great 
item  of  cost  in  this  American  railway  was  the  leveling  of  the 
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ground,  labour  being  high  and  the  country  rough  with  many 
streams.  With  the  experience  of  all  that  has  been  previously 
done,  and  with  all  the  resources  of  the  country,  it  is  clear,  in  the 
absence  of  the  detailed  and  specific  information,  which  can  only 
be  collected  when  this  matter  is  much  more  advanced,  that  the 
sum  of  £8,000  per  mile  may  be  taken  as  the  cost  of  first  construo- 
tion  of  railways  throughout  India,  without  reference  at  present  to 
particular  localities.  It  may  be  presumed  that  the  items  of  land 
and  fencing  in  Indian  lines  would  be  comparatively  nothing ;  the 
cost  of  a  bridged  and  metalled  road  in  any  of  the  presidencies  has 
seldom  exceeded  £300  per  mile  hitherto.  Therefore,  supposing  all 
the  other  sums  to  be  as  on  the  American  railways,  there  would  be 
a  very  large  margin  per  mile  to  meet  the  extra  expenses  of  formic 
tion  and  bridging  which  a  railway  might  require. 

21.  In  respect  of  cost  of  working  there  are  perhaps  better  ma- 
terials to  guide  the  inquiry.  The  average  of  the  cost  of  several 
years*  working  in  the  Belgian  railways  is  about  48,  per  mile  per  train. 
On  the  German  railways  it  is  about  3«.  6d.  On  the  Dublin  and 
ELingstown  railway  it  has  hitherto  seldom  exceeded  3«.  4d.  On 
the  North  Union  railway  it  was  only  3«.  for  the  last  year,  exclu- 
sive of  the  government  duty  and  parochial  taxes,  of  which  there 
would  be  probably  none  in  India ;  and  the  average  of  the  working 
for  the  last  two  or  three  years  on  a  number  of  railways  in  the 
United  States  gives  us  Ss.  per  train  per  mile ;  some  being  as  low 
as  2«.  9d,  where  wood  is  the  chief  fuel.  Here  again,  without  the 
necessity  of  going  into  details,  it  is  to  be  fairly  assumed  that, 
with  the  low  price  of  Indian  labour,  3«.  per  train  per  mile  may  be 
taken  as  sufficient  to  cover  (as  it  does  on  the  lines  quoted)  all 
the  various  expenses,  which  it  may  not  be  uninteresting  here  to 
abstract,  namely : — 

a.   d. 

Locomotive  power 18 

Carriages 0    3 

Maintaining  of  railway 0    6 

Police 0    2 

Conducting  traffic 0    5 

MiscellaneooB  ezpenses     .                          .         .         .02 
Management 0    3 

Total  railway  expenses  per  train  per  mile   .        .30 

22.  Kow  on  the  lines  of  very  lowest  traffic  in  the  United 
Kingdom  the  gross  receipts  are  40«.  per  mile  per  day.  And  sup- 
posing the  revenue  on  Hindostanee  railways  not  to  exceed  this 
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sum,  and  that  to  gain  it,  it  were  needful  on  the  average  to  travel 
over  each  mile  six  times  daily,  there  wotdd  be  a  net  profit  per 
mile  of  21«.  per  day  or  £400  a-year,  which  wotdd  yield  five  per 
cent,  on  a  first  expenditure  of  £8,000,  and  four  per  cent,  on  that  of 
£10,000  per  mile. 

23.  The  cost  of  palanquin  dak  traveling  in  India  is  about 
28.  per  mile  for  a  single  person  carried,  and  the  rate  for  transport 
by  camels,  bullocks,  or  carts,  is  from  6d.  to  Is.  per  ton  per  mile, 
even  where  a  full  load  can  be  borne.  Taking  the  railway  charge 
at  an  average  of  1^.  per  passenger  per  mile,  and  2d.  per  ton 
per  mile  for  goods,  which  are  extremely  low  rates,  it  will  be 
seen  that  a  very  moderate  traffic  indeed  would  soon  produce  the 
above  gross  revenue  of  40«.  per  mile  per  day.  Indeed,  on  the  part 
of  the  railways  nearest  to  the  seaports  and  to  large  towns,  it  would 
be  so  very  much  greater  that  a  considerable  surplus  must  be  avail- 
able to  make  up  the  deficiency  on  the  remote  and  unprofitable 
parts  of  the  system  ;  and  it  is  the  very  principle  of  a  great  system 
of  railways  to  lead  to  such  a  result. 

24.  Another  mode  of  calculating  railway  expenses,  as  deduced 
from  the  same  and  similar  data,  shows  that  the  cost  of  working, 
including  all  deductions  £rom  the  gross  receipt,  may  be  taken  thus, 
namely : — 

Per  Mile. 

Passengera ^d.  each. 

Goal  and  mineral  traffic }d  per  ton. 

Iferohandize Id,      ,, 

and  it  will  then  remain  to  be  considered  what  should  be  the  smallest 
augmentation  above  these  cost  prices  to  make,  as  the  railway 
charges,  so  as  by  low  rates  to  induce  the  greatest  traffic,  and  con- 
sequently the  best  returns. 

26.  It  is  presumed  that  a  sufficient  primd  facie  case  has  now  been 
made  out  to  allow  the  second  question  to  be  assumed  as  disposed  of 
for  the  present. 

26.  Hitherto  the  subject  has  been  dealt  with  purely  and  ab- 
stractedly as  a  commercial  speculation ;  but  in  proceeding  to  enter 
on  the  third  and  most  important  question  of  the  directions  in  which 
the  railways  should  be  carried,  objects  of  a  higher  class  enter  into 
the  consideration  and  require  to  be  maturely  discussed.  Still  it 
may  not  be  inadvisable  at  first  to  assume  a  specific  course  which 
shall  define  termini  and  form  an  integral  line ;  such  a  one  it  is 
to  which  attention  has  been  called,  and  which  has,  indeed,  given 
rise  to  this  inquiry,  and  into  the  particular  merits  of  which  an 
investigation  must  therefore  be  made. 
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27.  From  the  great  scale  on  which  the  districts  of  Hindostan 
have  been  formed  by  Nature,  the  distances  become  vast  in  com- 
parison with  those  in  Europe,  and  it  is  only  on  the  American  rail- 
ways that  any  analogy  of  extension  can  be  found ;  thus  the  railway 
that  has  been  suggested  from  Bombay,  on  the  western  side  of  the 
Indian  peninsula,  to  Masulipatam,  in  the  Bay  of  Bengal,  would 
extend  little  short  of  700  miles.  In  the  absence  of  minute  surveys, 
and  especially  of  levels,  it  is  not  possible  to  define  with  certainty 
the  exact  course  of  this  or  of  any  other  line  in  Hindoostan.  Stilly 
from  the  maps,  books,  and  documents  to  which  access  has  been  so 
freely  granted  through  the  liberality  of  the  East  India  Company, 
and  the  urbanity  of  their  officers,  an  approximate  idea  may  be 
formed  of  the  course  of  the  line  which  has  been  suggested. 

28.  On  many  accounts,  for  which  on  a  future  occasion  valid 
reasons  may  be  assigned,  it  seems  advisable  to  proceed  from 
Bombay,  through  the  island  of  Salsette,  and  to  form  a  connection 
with  the  continent  at  some  convenient  point  below  Tanna,  by 
means  of  a  floating  bridge,  such  as  in  use  at  Plymouth,  Ports- 
mouth, &c.,  but  capable  of  taking  a  railway  train  ;  thence  to  pro- 
ceed across  the  Concan,  and  by  the  most  practicable  of  the  Ghauts 
to  the  table-land  above. 

29.  The  difficulties  here  may  be  surmounted  easily  and  economi- 
cally by  means  of  the  atmospheric  principle  of  producing  locomotion, 
as  now  in  course  of  construction  for  the  extension  of  the  Dublin 
and  Kingstown  railway  to  Dalkey  Common  on  the  Killiney  Hills ; 
on  this  principle  it  has  also  been  proposed  by  more  than  one  rail- 
way Engineer  to  surmount  difficult  points  such  as  the  defiles  of  the 
Apennines  between  Genoa  and  Turin,  the  rugged  country  between 
the  Rhine  and  the  Danube,  the  Splugen  pass  across  the  Alps 
towards  Lake  Como,  the  passage  of  the  Tyrol  between  the  valleys 
of  the  Inn  and  of  the  Adige,  and  in  other  places  in  Europe. 

30.  From  the  table-land  above  the  Ghauts  a  practicable  line  for  a 
railway  may  be  formed  to  the  vicinity  of  the  station  and  city  of 
Poena;  thence  the  country  is  quite  open,  and  the  general  and 
gradual  descent  by  the  great  water-courses  may  be  followed,  pass 
ing  near  Soolapoor  and  thence  to  some  point  between  Eilburga  and 
Ferozabad,  when  it  will  be  necessary  to  quit  the  valley  of  th© 
Bheema  river,  and  follows  up  the  course  of  one  of  its  tributaries 
called  the  Kurgan,  by  the  town  of  Moolkeir,  to  the  head  of  the 

-  valley  at  Purgee,  which  would  be  a  culminating  point  or  summit 
on  a  ridge  which  it  seems  impossible  to  avoid,  though  no  serious 
obstacle  is  likely  to  occur.  From  the  Purgee  summit  the  direction 
will  be  along  the  course  of  one  of  the  head  branches  of  the  Moosy 
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river  to  the  city  of  Hyderabad,  the  capital  of  the  dominions  of  the 
Nizam. 

31.  Although  this  part  of  the  country  is  little  known  to 
Europeans  by  published  description,  the  detailed  part  of  the  groat 
trigonometrical  survey  of  India  has  been  completed  throughout 
from  henoe  to  the  Bay  of  Bengal ;  and  guided  by  those  valuable 
and  important  maps,  though  of  course  not  yet  corroborated  by 
levels,  it  is  considered  that  a  practicable  route  will  bo  easily 
obtained  by  the  valley  of  the  Moosy  for  fifty  or  sixty  miles,  when 
this  valley  will  probably  be  found  to  expand  sufficiently  to  allow 
the  course  of  the  railway  to  be  turned  in  a  south-oast  direction, 
and,  perhaps,  nearly  straight  to  the  left  bank  of  the  Krishna  river 
at  the  great  bend  where  the  Pallais  river  falls  into  the  larger 
stream,  near  a  town  called  Moogatabad  ;  thence,  in  the  same 
direction,  across  the  Moonyair  river  at  the  lower  forks,  and  on  by 
the  diamond  mines  of  Purtgall  to  the  pass  of  Condapilly,  and  along 
the  banks  of  the  Krishna  to  the  town  of  Bezawada — whence  the 
passage  towards  Madras  is  generally  made — and  then  in  a  direct 
line  across  the  flats  to  Masulipatam. 

32.  The  following  would  be  the  probable  itinerary,  namely : — 


Miles. 

Bombay,  throngh  tho  Island  of  Salsette       ....        82 

From  thence  to  the  vicinity  of  Poona 

90 

From  Poona  to  tlio  south  of  Soolapoor 

157 

From  near  Sof)lnpoor  to  about  Ferozabud 

85 

Ferozabad  to  the  Purgee  summit 

65 

Purgoe  summit  to  Hyderabad    • 

42 

Hyderabad  to  Moogatabad 

121 

Moogatabad  to  Bezuwuda 

43 

Bezawada  to  Masulipatam 

44 

Total 

miles 

679 

And  it  must  be  observed  that  as  the  detailed  character  of  tho  line 
cannot  be  known,  and  may  require  deviations  and  detours  to  bo 
made  for  the  purpose  of  avoiding  difficidties  and  facilitating 
gradients,  it  is  expedient  to  call  this  about  700  miles,  or,  say, 
an  expenditure  of  six  millions  sterling,  which,  from  the  generally 
easy  nature  of  the  principal  part  of  the  distance,  and  the  facilities 
of  obtaining  labour  and  all  materials  except  the  rails,  may  be 
taken  as  a  safe  approximate  estimate. 

33.  It  has  to  be  inquired  what  pecuniary  return,  and  what 
general  and  political  advantages  may  be  anticipated  from  a  line  of 
railway  in  the  above  direction,  not  omitting  to  consider  tho  pro- 
bable future  development  of  resources,  and  opening  of  additional 
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facilities  of  oommunication  to  points  beyond  tlie  terminus,  as  well 
as  the  general  bearing  on  the  means  and  resources  of  the  other 
parts  of  India  not  directly  pervaded  or  served  by  the  contemplated 
line. 

34.  In  a  commercial  point  of  view  there  is  no  question  that  the 
greatest  advantages  would  be  obtained  for  the  trade  of  Bombay  by 
opening  up  such  a  communication  with  the  interior  as  the  proposed 
railway.  At  present  the  western  part  of  India  may  be  said  to  bo 
almost  without  roads  at  all,  and  none  that  can  sustain  any  heavy 
commercial  or  military  traffic.  Into.  Bombay  itself  there  are  at 
this  time  only  two  lines  leading ;  indeed,  for  the  nearest  twenty-five 
miles,  but  one  road.  Throughout  four  of  the  oollectorates  adjacent 
to  Bombay,  namely,  Foona,  Ahmednuggur,  and  the  two  Concans,  an 
area  of  considerably  upwards  of  30,000  square  miles,  and  fully 
equal  in  superficies  to  the  whole  of  Ireland,  there  were,  within  the 
last  three  years,  little  more  than  400  miles  of  roads,  of  which  only 
one-half  were  passable  at  all;  and  at  present  there  are  scarcely 
600  miles,  whereof  eighty  or  ninety  only  are  practicable  for  car- 
riages in  the  rainy  seasons,  which  last  for  fully  one-third  of  the 
whole  year. 

35.  All  the  towns  and  posts  of  the  interior  are,  therefore,  so 
many  isolated  points  during  the  rcdns ;  and  however  important  it 
might  be  either  in  a  military  or  commercial  sense,  it  is  impossible 
to  pass  heavy  carriages  along  the  roads,  which  have  been  con- 
structed without  any  care  or  cost  as  to  their  foundations,  and  have 
no  bridges  at  all,  with  very  rare  exceptions,  and  but  few  ferry 
boats. 

36.  Over  many  of  the  roads,  especially  through  the  Ghauts, 
wheeled  carriages  cannot  pass  at  all,  and  yet  the  slight  improve- 
ments which  have  taken  place  of  late  years  demonstrate  the  truth 
of  the  remark — prevailing  in  India  as  in  all  other  parts  of  the 
world — of  the  vast. increase  of  intercourse  where  facilities  of  com- 
munication are  afforded.  Thus,  by  a  slight  improvement  in  the 
road  leading  to  Nassuck,  the  number  of  carts  coming  with  grain 
into  the  town  had  quadrupled  in  two  years.  On  another  road 
through  the  Concan,  and  within  forty  miles  of  Bombay,  where 
formerly  there  were  no  carts  used  for  traffic  at  all,  there  are  now 
great  numbers,  and  every  wheelwright  in  the  different  villages  has 
full  occupation  in  constructing  new  ones.  On  the  only  good  road, 
namely,  between  Panwell  and  Poena,  the  number  of  carts  passing  the 
Bhore  Ghaut  had  quadrupled  within  four  years— the  number  being 
now  nearly  700  daily. 

37.  On  the  other  hand,  there  is  a  very  great  cart  traffic  through 
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another  district  of  tlie  upper  country,  but  the  carriage  road  stops 
at  the  top  of  the  Tholl  Ghaut,  about  70  miles  from  Bombay.  Here 
nineteen-twentieths  of  the  goods  are  shifted  on  to  bullocks  and  thus 
conveyed  for  the  rest  of  the  journey,  the  carts  returning  empty 
over  200  or  300  miles  of  country,  although,  were  there  a  good  road 
to  the  shipping  place  these  same  carts  might  take  into  the  interior 
a  return  lading  of  salt,  hardware,  &c,  &c,  which  has  now  to  be 
transported  by  bullocks,  thus  limiting  and  diminishing  the  con- 
sumption by  this  needless  expense  of  carriage. 

38.  These  instances  might  be  greatly  multiplied  if  necessary. 
The  consequences  may  be  readily  inferred.  Traffic  and  commerce 
are  not  only  greatly  impeded,  cramped  and  broken  up  by  false  ex- 
penses, but  the  existing  trade  is  turned  in  another  direction.  For 
instance,  the  chief  products  of  the  Oomrawattee  districts,  all  west- 
ward of  Baulapoor,  already  find  their  way  to  Bengal  by  way  of 
Mirzapoor  and  the  Ganges:  although,  by  going  to  Calcutta 
instead  of  Bombay,  the  merchants  have  from  100  to  200  additional 
miles  of  land  carriage,  besides  all  the  water  transport,  down  the 
river  of  diany  hundred  miles. 

39.  It  would,  therefore,  seem  incontrovertible  to  insist  that  a 
main  trunk  line  of  railway  pervading  the  wide  fertile  districts 
eastward  of  Bombay  would  present  all  the  advantages  of  a  navi- 
gable river  open  at  every  season  of  the  year ;  and,  if  made,  would 
be  joined  by  various  branch  roads  suited  to  the  traffic  from  the 
several  towns  and  districts  to  a  great  extent  on  either  side ;  the 
best  description  of  firmly-made  and  well-bridged  ro€wi,  costing  from 
£200  to  £300  per  mile,  and  the  minor  routes  for  fair-weather  traffic 
averaging  only  about  £50  per  mile. 

40.  In  carrying  a  line  of  railway  across  the  peninsula  of  India 
the  leading  feature,  as  in  that  of  any  other  great  railway  system, 
must  be  to  connect  the  extreme  points  on  each  coast,  and  to  leave 
the  districts  pervaded  by  the  main  trunk  to  provide  communi- 
cations, by  public  or  private  means,  to  the  nearest  or  most  eligible 
points.  The  institution  of  a  principal  and  leading  line  will  derive 
its  prosperity  and  success  by  the  number  of  ramifications  from  its 
trunk,  at  the  same  time  imparting  great  facilities  to  the  country  : 
the  benefit  being  mutual — ^the  support  interchanged. 

41.  The  same  arguments  apply  to  the  mercantile  connection 
between  the  interior  of  the  eastern  side  of  the  peninsula  and  the 
port  of  Masulipatam ;  and  there  will  be,  of  course,  a  point  in  the 
dominion  of  the  Nizam,  probably  somewhat  east  of  Hyderabad, 
where  the  current  of  traffic  will  divide,  flowing  westward  to 
Bombay  and  eastward  to  the  Bay  of  Bengal.     The  whole  of  the 
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immense  territoiy  between  Soolapoor  and  Masulipatam  may  bo  said 
to  be  totally  destitute  of  any  bnt  the  very  rudest  means  of  trans- 
port ;  and  the  transit  of  a  railway  will  present  to  the  districts  on 
each  side  a  double  lino  of  coast,  as  it  were,  on  which  each  station 
would  be  a  port,  and  would  become  a  depot  for  the  collection  of  the 
products  of  the  country  and  for  the  distribution  of  the  manufjEU)- 
tures  of  Great  Britain,  at  prices  so  greatly  reduced  by  the  saving 
of  the  present  cost  of  carriage  as  to  place  them  within  reach  of  a 
class  of  i)ersons  now  wholly  unable  to  obtain  them,  and  at  the  same 
time  for  these  same  individuals  present  a  local  mart  established  for 
the  fruits  of  their  own  industry. 

42.  Judging  from  the  latest  reports  of  the  Bombay  Chamber  of 
Commerce  and  by  the  returns  from  the  various  coUectorates,  there 
appears  no  reason  to  doubt,  even  under  all  the  existing  difficulties 
of  bad  culture,  tardy  improvement,  unskiltal  preparation  of  the 
produce  for  market,  and  the  limited  means  of  lateral  conveyance, 
there  would  bo  a  traffic  sufficient  to  form  a  fair  revenue  for  a 
railway. 

43.  For  instance,  the  "  Barsee  cotton  "  of  the  Bombay  market  is 
collected  at  the  town  of  that  name  from  two  or  three  small  districts 
only  of  the  Nizam's  dominions ;  and  the  annual  quantity  sent  from 
them  was,  four  years  since  (the  latest  accoimts),  upwards  of  40,000 
bales,  all  which  must  have  been  carried  full  300  miles  on  bullocks 
or  in  bullock  carts  from  the  places  of  growth. 

44.  The  statements  of  Dr.  Gibson,  Professor  Eoyle,  and  other 
competent  authorities  up  to  the  most  recent  periods  show  that 
there  is  no  limit  to  the  production  of  cotton,  sugar,  silk,  tobacco, 
and  numerous  valuable  staple  articles  of  produce  and  commerce  as 
far  as  soil  and  climate  are  concerned.  A  more  careful  attention  and 
greater  skill  bestowed,  will  always  command  the  Bombay  market 
for  this  produce ;  and  the  introduction  of  European  capital,  enter- 
prise, energy,  and  system  wiU  graduaUy,  and  no  doubt  rapidly, 
produce  this  effect  if  proper  arrangements  and  suitable  opportunity 
be  afforded. 

45.  In  regard  to  passenger  traffic,  this  must  be  the  natural  con- 
sequence of  economy  and  expedition  in  the  means  of  conveyance. 
In  Belgium,  Ireland,  Scotland,  Germany,  &c.,  where  low  rates  exist, 
the  movement  among  the  very  lowest  class  has  been  most  extra- 
ordinary, and  the  increase  seldom  less  than  fourfold. 

46.  But  to  complete  the  statistical  information  and  detailed 
returns  necessary  to  be  obtained  and  investigated,  to  solve  accu- 
rately the  question  of  traffic,  would  require  much  greater  time 
than  it  has  been  possible  to  devote  to  the  subject,  even  if  the  mate- 
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rials  existed  at  all,  or  at  any  rate  if  existing  in  this  country.  TI16 
same,  indeed,  with  respect  to  the  estimates  of  construction ;  but 
there  remains  the  very  highest  probability  that  the  more  these 
inquiries  are  gone  into  in  detail,  the  more  likely  are  they  to  result 
in  proving  that  the  requisite  capital  would  be  comparatively  small, 
and  the  probable  returns  from  merchandise  and  produce  only,  very 
great. 

47.  To  take,  however,  a  more  extended  view  of  the  subject,  the 
railway  communication  from  Bombay  to  Masulipatam  should  be 
oonsiderod  as  part  of  the  probable  future  route  to  China,  whereby, 
in  connection  with  the  contemplated  passage  across  the  Isthmus  of 
Siam  from  Mergui,  on  the  Tenasserim  coast,  to  the  Gulf  of  Siam, 
the  distance  between  the  Straits  of  Bab-el  Mendib  and  the  China 
Sea  would  be  reduced  to  1,000  miles  less  than  by  the  present  route, 
vid  Bombay  and  Ceylon ;  and,  what  is  a  greater  advantage,  there 
would  be  a  diminution  of  1,800  miles  of  the  sea  voyage.  Even  in 
comparison  with  the  route  direct  from  the  Red  Sea  to  Ceylon,  the 
advantages  would  be  extremely  great ;  for  though  the  positive  gain 
in  distance  would  not  be  more  than  about  200  miles,  there  would 
be  1,000  miles  less  of  sea. 

48.  This*  will  be  shown  at  once  by  the  following  abstract  of  the 
distances  on  the  respective  routes  : — 


I'rcsent  Sea  Route  by  Bombay, 
Ceylon,  and  Singapore. 


Miles. 
Socatra  to  Bombay  1,400 
Bombay  to  Ceylon  1,300 
Ceylon  to  Singapore  1,700 
Singapore  to  Macao  1,600 


All  sea.— Miles  6,000 


Total   additional!  ,  «^^ 

distance    .     ./  ^^^^ 

Total  additionaH  j  g^^ 

sea  voyage      ./  * 


Direct  Sea  Route  to  Ceylon  and 
Singapore. 


Miles. 
Socatra  to  Ceylon  .  1,900 
Ceylon  to  Singapore  1,700 
Singapore  to  Macao  1,600 


All  sea.— Miles  .    5,200 


Total     additionan 
distance      .     ./ 


200 


Total    additional\  •.  ^^^ 
sea  voyage  .     ./  ^'"^" 


Orerland  Land  Routes  across 

the  Peninsula  of  Hindustan 

and  Siam. 


Socatra  to  Bombay 
Overland  to  Ma-1 

sulipatam  .  / 
Masulipatam     to) 

Mergui  .  .  / 
Across     Siamese^ 

country  .  .  / 
Siam  to  Macao    . 


Deduct        land  I 
journey    .     ,  / 


Miles. 
1,400 

700 

1,200 

100 
1,600 

5,000 
800 


Sea  voyage. — Miles  4,200 


41).  As  regards  the  general  advantage  to  Madras  and  Calcutta, 
the  line  across  from  Bombay  to  Masulipatam  will  place  both  these 
ports  in  a  better  situation  to  communicate  with  the  mother  country ; 
for,  either  by  land  or  water,  Madras  may  be  reached  in  two  days 
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from  Masulipatam,  which  latter  by  railway  would  be  only  from  24 
to  30  hours*  journey  from  Bombay,  being  a  gain  of  five  days  over 
the  present  mail  time,  and  still  more  over  the  Bangy  post.  The 
gain  in  time  to  Calcutta  by  land  mail  would  also  be  about  five  or 
six  days,  computing  a  week's  journey  from  Masulipatam.  It  is 
probable,  however,  that  regular  steamboats  would  ply  from  the 
latter  port  both  to  Madras  and  to  Calcutta. 

60.  In  a  military  point  of  view,  also,  the  contemplated  railway 
must  be  highly  advantageous ;  and  affording  such  increased  faci- 
lities and  diminished  time  and  expenseof  communication  to  Madras, 
Calcutta,  China,  and  all  the  Eastern  Archipelago,  it  is  no  more  than 
right  to  assume  a  great  traffic,  doubtless  yet  to  be  created,  but  which 
cannot  fail  to  arise. 

61.  To  give  due  effect  to  the  acceleration  of  the  traveler,  the 
merchant,  the  soldier,  and  the  statesman,  arrangements  should  be 
simultaneously  made  to  put  on  regular  lines  of  steam-packets ;  nor 
should  the  probability  of  forming  another  railway  across  the 
Isthmus  of  Suez  sooner  or  later  be  lost  sight  of;  and  it  may  be  in- 
teresting to  state  that  serious  negotiations  are  now  going  on  with 
several  of  the  European  Governments,  the  effect  of  which,  if  brought 
to  a  satisfactory  conclusion — of  which  there  is  little  doubt — will  be 
to  obtain  a  railway  communication  from  the  English  Channel  to 
the  Mediterranean  at  some  eligible  port  in  Italy,  independent  of 
France,  ensuring  some  fui-ther  reduction  of  time  and  a  certain 
uninterrupted  transit.  All  these  public  advantages  are  sufficiently 
evident  without  it  being  necessary  to  enlarge  upon  them,  and 
bearing  as  they  do  on  the  question  of  the  Hindostanee  railway, 
become  powerful  arguments  for  its  support. 

62.  It  must,  however,  be  distinctly  stated  that  most  of  the  general 
arguments  in  favour  of  railways  in  India,  not  even  excluding  the 
combination  which  improved  communication  between  Europe  and 
China,  as  will  be  shown,  are  almost  as  equally  applicable  to  any 
line  extending  from  Bombay  eastward,  as  to  the  supposed  railway 
from  Bombay  to  Masulipatam,  which,  in'  strictness,  ought  to  be 
investigated  purely  on  its  local  merits;  when,  after  deciding 
favourably  on  the  great  principle  of  having  railways  at  all,  the 
next  point  to  be  mooted  is  the  precise  direction.  Considered  in 
this  light,  several  doubts  may  be  reasonably  started  against  the 
above  lino:  such  as  the  eligibility  of  Masulipatam  as  a  steam- 
packet  station  during  all  periods  of  the  two  monsoons,  and  the  fact 
of  so  large  an  extent  of  territory  to  be  pervaded — fully  one-half  of 
the  entire  distance  between  the  two  coasts — not  appertaining 
directly  to  the  British  territories.     The  former  might  be  left  to 
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the  decision  of  competent  naval  authoiltieB,  bat  it  is  difflcolt  in 
regard  to  the  latter. 

53.  The  ultimate  success  of  so  vast  an  undertaking  as  an  Indian 
railway  system  must  necessarily  be  based  on  the  future  improve- 
ment of  the  country  and  the  fuller  development  of  its  resources ;  to 
effect  these  indispensable  results  will  require  every  encouragement, 
facility,  advantage,  and  support  from  the  ruling  powers,  and  every 
freedom  from  the  contingency  of  transit-duties  and  local  and 
uncertain  impediments :  or,  granting  all  apprehensions  on  this 
subject  to  be  removed,  still,  the  unwise  rule  of  the  native  govern- 
ments— so  long  exercising  a  prejudicial,  and  too  often  baneful  and 
fatal,  influence  on  their  subjects — grinding  them  down  by  excessive 
taxation  and  restrictive  measures — gives  but  too  much  reason  toappre- 
hend  that  profitable  returns  might  not  be  so  soon  reaped  from  dis- 
tricts such  as  those  not  exclusively  imder  British  control ;  and  Con- 
fidence, that  spoiled  child  of  Peace  and  Freedom,  reared  by  Expe- 
rience, might  long  hold  back  her  aid  in  enabling  the  beneficial 
results  of  such  a  mighty  speculation  to  be  speedily  realised. 

54.  Further,  it  has  been  supposed  that  some  serious  objections  on 
the  score  of  climate  might  be  brought  forward  respecting  the  loca- 
tion of  the  railway  through  the  northern  Circar  between  the 
Krishna  and  the  Godavery  rivers.  It  is  also  clear,  from  the  geolo- 
gical features  of  the  whole  of  this  particular  line,  that  there  is  not 
any  coal ;  and  latterly  it  has  been  demonstrated  that  there  is  no 
hope  of  any  of  the  minerals  which  former  accounts  had  held  out  as 
abundantly  existing  in  the  ectstem  districts  of  the  Indian  peninsula 
— ^the  magnetic  iron  ore  perhaps  excepted — nothing  in  addition  to 
the  rich  vegetable  productions  of  the  country,  save,  possibly,  what 
might  be  hoped  from  a  better  mode  of  working  those  almost  aban- 
doned diamond  mines  which,  under  the  name  of  *  Golconda,'  have 
been  so  famous  for  ages,  and  whereof  the  same  authorities  who  so 
dispassionately  broke  down  aU  expectation  of  copper,  lead,  and 
similar  metallic  veins,  seem  to  consider  might  yet,  under  European 
management,  prove  sources  of  wealth  to  enterprising  adventurers. 

55.  Not  that  it  is  doubted  that  from  the  natural  productions  of 
the  soil  only,  advantageous  returns  may  be  derived  ;  but  if  loca- 
lities are  to  be  found  combining  mineral  as  well  as  vegetable 
wealth,  such  localities  are  naturally  preferable ;  considenng,  also, 
that  for  any  great  military  purpose  of  defence  or  intercommuni- 
cation in  the  various  parts  of  Hindostan,  a  line  from  Bombay  to 
Masulipatam  may  not  be  found  the  best,  it  becomes  desirable  to 
seek  for,  or  at  least  to  discuss  the  eligibility  of,  other  routes  which 
may  not  only  serve  the  purposes  of  commerce  and  internal  com- 
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mnnicatioii  to  a  still  greater  extent,  but,  by  oombining  many  other 
important  public  and  natural  advantages  and  desiderata,  enlist  not 
only  the  sympathies  of  all  classes  of  the  community,  through  the 
greatest  area  of  wealth,  population,  and  industry,  but  the  cordial 
support  and  co-operation  of  the  Government  of  India  and  that  of 
the  United  Kingdom. 

66.  In  short,  to  follow  out  to  its  uttermost  the  grand  principle 
enunciated  and  adopted  by  the  East  India  Company  and  by 
Parliament  when  the  great  question  of  steam  navigation  to  Asia 
was  discussed  in  1834,  namely,  "  If  this  measure  were  undertaken 
^  it  ought  to  be  executed  on  a  large  and  efficient  scale,  and  that 
**  between  doing  it  thus  effectively  and  comprehensively  and  not 
**  doing  it  at  all  there  is  no  advisable  medium."  In  such  a  principle 
all  the  merchants  of  the  East  most  cordially  concurred,  and  there 
cannot  exist  a  doubt  that  a  similar  and  simultaneous  accord  and 
combined  effort  can  alone  bring  to  maturity  this  corresponding 
enterprise  which  it  has  been  attempted  here  to  investigate  and 
recommend.  In  &ct,  to  do  less  would  be  inexpedient  even  on  the 
score  of  economy ;  for,  viewing  the  expense  as  a  great  whole,  the 
cost  of  establishing  and  maintaining  such  a  work  as  a  railway 
would  be  but  inconsiderably  increased  by  giving  it  a  further 
practicable  extension  beyond  the  minor  measure  first  suggested, 
and  the  benefits,  from  being  comparatively  partial,  would  be 
extended  in  a  vastly  augmented  proportion  to  the  original  ex- 
penditure ;  for  in  carrying  out  a  magnificent  project  such  as  this, 
in  which  the  account  total  is  by  millions,  it  becomes  a  wise  and 
politic  step  to  render  it  as  comprehensive  as  possible. 

67.  With  these  principles  therefore  as  a  guide  to  enter  into  the 
discussion  of  some  other  direction  for  the  exercise  of  a  bold  but 
deliberate  and  matured  spirit  of  speculation,  or  rather  demonstra- 
tion of  national  foresight,  let  it  be  at  once  supposed  that  a  line 
be  sought  and  traced  for  a  railway  from  Bombay  to  Calcutta  and 
its  particular  merits  investigated.  Measured  along  the  arc  of  a 
great  circle  the  absolute  distance  between  Bombay  and  Calcutta 
is  little  more  than  1,000  miles,  the  great  military  post  of  Nagpoor 
being  nearly  on  the  line. 

68.  There  are,  however,  physical  difficulties  herein  of  no  ordinary 
kind,  and  those  acquainted  with  the  topographical  features  of 
the  coimtry  know,  that  for  at  least  one-third  of  the  distance  such 
a  course  would  be  over  wild  hills,  amid  a  savage  population,  and 
through  a  desolate  and  almost  uncultivated  country;  but  partly 
subjugated  by  the  Mahommedan  invaders  of  India,  and  even  at 
the  present  time  but  little  known.     There  is  also  the  former 
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difficulty  of  lialf  of  the  route  only  being  within  British  dominion, 
and  other  causes  of  objection  similar  to  those  which  might  be  urged 
against  the  line  to  Masulipatam. 

59.  It  is  well  known  to  geographers  that  at  the  southern  base 
of  the  Great  Vindhyan  range  of  mountains,  running  from  west  to 
east,  there  flows  the  Nerbudda  river,  the  head  waters  whereof  rise 
within  a  mile  or  two  of  the  sources  of  a  principal  branch  of  the 
Sone  river,  which  is  one  of  the  great  tributaries  of  the  Ganges, 
and  thus  what  may  be  called  a  natural  engineering  line  exists 
between  the  Gulf  of  Cambay  and  the  Bay  of  Bengal ;  and  if  a 
course  be  taken  from  Bombay  towards  Calcutta  so  as  to  fall  into 
the  valley  of  the  Nerbudda  river,  and  if  that  stream  and  the 
Sone  be  followed  as  far  as  necessary  on  to  the  great  plains  of 
Bengal,  an  easy  and  not  very  indirect  course  to  Calcutta  would  be 
obtained,  having  the  advantage  of  passing  through  or  near  most 
of  the  great  coal  and  iron  districts  which  have  lately  been  dis- 
covered ;  pervading  at  the  same  time  an  extremely  fertile  district, 
nearly  the  entire  of  which  is  British  territory;  a  very  large 
portion  highly  cultivated  and  thickly  peopled,  and  but  few  parts 
of  a  wild,  and  none  of  a  sterile,  character ;  and  everywhere  capable 
of  the  very  highest  degree  of  improvement,  and  of  furnishing  all 
the  necessaries  of  life,  and  the  most  valuable  productions,  for  which 
Europe  offers  an  unfciiling  market ;  and  in  addition  to  all  the  local 
advantages  and  commercial  benefits  to  the  country  itself,  and  to 
the  great  empires  at  each  extremity,  such  a  line  forms  remarkable 
means  for  facilitating  several  great  national  objects. 

60.  In  attempting  to  describe  the  route  such  a  railway  would 
probably  take,  it  is  done  with  similar  reservations  and  remarks  to 
those  applied  to  the  line  first  considered.  Starting  from  Bombay, 
the  island  of  Salsette  would  be  traversed  to  Tanna,  and  the  main 
land  be  attained  in  the  way  before  mentioned  by  a  steam  floating 
bridge;  passing  thence,  probably,  to  the  north  of  Callianeo,  the 
line  would  be  directed  by  the  most  eligible  ghaut  in  the  Syadreo 
range  to  rise  into  the  upper  country  above  some  of  the  head  waters 
of  the  Godavery  river,  then  proceed  in  the  vicinity  of  Nassuck  and 
Guntoor,  filing  by  one  of  the  ghauts  of  the  Injyadree  range  into 
Candeish. 

61.  The  course  would  take  this  fertile  province  in  its  longest 
length,  and  be  directed  upon  the  large  and  important  city  of 
Bhoorampoor,  in  the  rich  and  flourishing  valley  of  the  Taptee 
river,  and  near  the  celebrated  fort  of  Adjyeghur  on  the  south  side 
of  the  Sautpoora  range.  To  this  point  the  British  territories 
extend  without  interruption.     A  passage  through  the  ridge  may. 
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be  found  with  little  difficulty,  and  thtifl  take  the  railway  into  thd 
valley  of  the  Nerbndda  river,  attaining  the  banks  of  that  great 
stream  somewhat  to  the  east  of  Hindia,  when  the  line  would  again 
enter  our  dominions,  having  passed  for  about  90  or  100  miles 
through  the  south-east  comer  of  Malwa,  over  a  district  belonging 
to  the  independent  state  of  Sindia. 

62.  From  thence  the  course  will  be  along  the  valley  of  the 
Nerbudda,  by  Hoshungabad — ^where  coal  and  iron  are  found — to 
the  meeting  of  the  waters  at  Sacur,  still  in  the  coal-field,  and  near 
the  wealthy  town  of  Jubbulpoor,  the  capital  of  tjiese  districts, 
situated  on  the  main  stream  of  the  Nerbudda,  about  30  miles  east 
of  Sacur ;  from  this  latter  place  the  northern  branch  of  the  river 
wotdd  be  followed  to  the  culminating  point  or  summit,  and  then 
over  the  ghaut  to  Belhari,  a  town  situated  at  the  very  head  of  a 
great  branch  of  the  Sone  river;  this  branch  would  be  pursued 
down  to  its  junction  with  the  main  arm  of  that  stream,  and  the 
line  go  still  down  the  valley,  probably  on  the  northern  side,  until 
past  Burdee,  to  the  mouth  of  the  Coyle  river,  passing  by  the  great 
coal-fields,  and  probably  about  50  miles  from  Allahabad,  Mirza- 
poor,  Benares,  and  Ghazipoor.  From  a  little  east  of  Belhari  for 
a  distance  of  40  miles  the  line  would  intersect  the  south-east  angle 
of  Bundelound — which  here  extends  across  the  north  branch  of  the 
Sone  river— afterwards  keep  for  about  100  miles  in  the  territories 
of  Hewah  Bajah,  re-entering  the  British  possessions  near  Burdee, 
not  again  to  leave  them. 

63.  Emerging  on  to  the  great  plains  of  the  Ganges  the  course 
would  then  be  brought  not*  more  than  50  miles  from  Patna,  and 
near  Gaya  and  Berar,  both  large  and  populous  towns,  the  former 
known  as  a  place  of  extraordinary  great  annual  religious  resort ; 
then,  foUowing  a  lateral  valley  eastward  and  over  a  small  ridge 
of  hills,  the  line  would  descend  to  the  streams  which  form  the 
sources  of  the  Htwiji  and  Damoora  rivers,  pursue  the  general 
direction  of  their  valleys  by  the  coal-fields  lying  between  them 
and  to  the  vicinity  of  Burdwan,  and  from  that  town  proceed 
direct  to  the  right  bank  of  the  Hooghly  river,  opposite  Calcutta. 

64.  It  should  be  observed  that  there  is  no  river  along  the  whole 
of  this  long  range  of  country  likely  to  present  any  serious  difficulty 
whatever,  or  to  require  any  peculiar  construction,  and  it  may  be 
repeated  that  the  successive  passage  of  the  first  three  principal 
ranges  of  mountains  and  of  the  other  two  summits  may  be  satis- 
factorily effected  by  means  of  the  atmospheric  system  before 
alluded  to. 

65.  Should,  however,  circumstances,  which  will  be  presently 
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discussed,  make  it  desirable  or  necessary  to  push  the  line  of 
railway  well  towards  the  north-west  frontier  of  India  before 
turning  eastward  towards  Bengal,  then  what  may  be  styled  an 
altematiye  course  may  be  found  in  the  following  direction, 
namely : — 

66.  Leaving  Bombay  and  attaining  the  main  land  from  the 
island  of  Salsette,  as  previously  described,  keep  the  railway  nearly 
due  north  and  parallel  to  the  coast,  cross  the  Taptee  river  near 
Surat  and  gain  the  banks  of  the  Nerbudda  in  the  vicinity  of 
Baroche — sometimes  called  Broach — then  follow  that  river  upwards 
to  Hindia  and  Hoshungabad,  joining  on  to  the  route  previously 
described. 

67.  Such  a  course  would,  however,  add  fully  one  hundred  miles 
to  the  distance,  probably  encounter  serious  and  as  yet  unknown 
difficulties  along  that  part  of  the  Nerbudda  where  it  forces  a 
passage  through  the  approaching  mountains,  and  traverse  for  250 
miles  wild  territory  in  Ghuzarat  and  Malwa,  not  belonging  to  Great 
Britain,  chiefly  under  the  dominion  of  Holcar,  but  including 
parts  subject  to  Eotah  and  to  Sindia.  Such  a  detour  under  such 
circumstances  would  however  certainly  be  admissible  from  a  high 
grade  of  political  and  commercial  considerations,  the  value  whereof 
must  be  judged  of  by  those  well  versed  in  this  subject,  and  capable 
of  taking  the  most  enlarged  views. 

67.  The  following  would  be  the  itinerary  of  the  lines  from 
Bombay  to  Calcutta  by  Nassuck,  Bhooranpoor,  &c.,  as  first 
described: — 

Miles. 

Bombay  through  the  iflland  of  Salsette        ....  25 

From  thenoe  to  the  vidnity  of  Nassrick       ....  75 

Nasenck  to  the  Injyadree  range,  near  Chandore  ...  40 

Through  Gandeish  to  Buooranpoor 150 

To  the  Oynial  river,  in  the  Nerbudda  yaliey,  cast  of  Uindia 

(coal-fields) 100 

To  the  Towah  river,  near  Hoshimgabad      ....  40 
To  the  forks  of  the  Nerbudda  river  at  Sacur         .                 .100 

To  the  summit,  west  of  Belhari 80 

To  the  fork  of  the  Sone  river 55 

To  the  mouth  of  the  Goput  river,  near  Burdeo     ...  90 

To  the  mouth  of  the  Goyle  river  (Palamow  coal-field)  .         .  100 

To  the  Bumnut  east  of  Gaya 100 

To  Oberah,  between  the  Danwora  and  Hadji  rivers,  in  the 

centre  ot  Burdwan  coal-field  ......  110 

ToBurdwan 46 

To  the  right  bank  of  the  Hooghly  river,  opposite  to  Calcutta  54 

Total      .         .    1,165 
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68.  And  for  the  causes  before  assigned  for  augmenting  this 
distance,  on  account  of  probable  circuits  that  may  be  found  neces- 
sary in  order  to  evade  particular  difficulties,  or  to  obtain  easier 
rates  of  ascent  through  the  Ghauts,  this  should  be  called  1,250 
miles,  which,  at  the  average  rate  of  £8,000  per  mile  for  a  single 
line  of  railway  with  passing  places,  but  prepared  for  a  double  road, 
will  require  the  sum  of  ten  millions  sterling,  which  may  be  con- 
sidered a  minimum  sum,  as  sufficiently  explained  in  the  first  pages 
of  this  statement. 

69.  If  the  more  circuitous  line  by  Surat  and  Broach,  and  along 
the  entire  course  of  the  Nerbudda  river,  be  adopted,  the  itinerary 
would  be  as  follows,  namely  :— 

MUes. 

Bombay,  through  tho  island  of  Salsette    ....  25 

Thence  to  near  Damoora 75 

To  the  Taptee  river,  near  Surat 60 

To  the  left  bank  of  the  Nerbudda,  east  of  Broach      .         .  40 
Along  the  Nerbudda  valley  to  the  Gunial  river,  east  of 

Hindia 280 

480 
Thence  to  Calcutta  by  the  former  route    ....       805 

Total      .         .    1,285 

which,  with  the  addition  for  probable  detours,   will  make  an 
increase  of  about  100  miles  over  the  other  line. 

70.  For  the  purposes  of  a  railway  across  the  Indian  continent, 
between  Bombay  and  Calcutta,  such  a  circuit  becomes  only  the 
question  of  a  few  hours ;  and,  postponing  a  comparison  between 
the  two  routes,  it  may  first  be  inquired  whether  the  communication 
to  China  may  bo  advantageously  extended  from  Calcutta. 

71.  Looking  forward  to  the  vast  and  increasing  importance  of 
establishing  the  most  certain  and  expeditious  connection  with  the 
Chinese  territories,  over  which  a  dominating  influence,  at  least 
commercially,  must  henceforth  be  established  by  Great  Britain, 
the  passage  across  the  Isthmus  of  Malay  from  the  Mergui  archi- 
pelago to  the  Gulf  of  Siam,  before  alluded  to,  will  probably  form 
a  portion  of  the  future  line  of  communication.  In  this  case,  if  the 
railway  from  Bombay  to  Calcutta  become  included  therein,  it  will 
be  seen  by  tho  following  abstract  of  distances,  as  compared  with 
those  given  in  a  preceding  page,  that  the  advantage  in  time  at 
least  would  just  preponderate  over  the  route  proposed  by  way  of 
Masulipatam : — 
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Sea  and  Oyeblakd  Route,  from  the  Bed  Sea  to  China,  by  Bombay,  Calcutta, 
and  the  Siamese  country. 

MHos. 

Sooatra  to  Bombay 1,400 

Bombay  to  Calcutta 1,300 

Calcutta  to  Mergui 1,000 

Across  the  Siamese  country 100 

Gulf  of  Siom  to  Macao 1,600 

Miles  5,400 

Deduct  land  journey     .         .       1,400 

Sea  voyage  .      4,000 

72.  Thus  it  will  bo  perceived  that  by  such  a  line  the  length  of 
the  sea  voyage  would  be  reduced  1,200  miles  out  of  the  entire 
course  from  the  Red  Sea  to  China  direct,  by  the  south  of  Ceylon 
and  Singapore;  and,  although  200  miles  are  added  to  the  geo- 
graphical distance,  yet  computing  by  hours,  which  steam  has 
taught  us  to  do,  and  taking  the  rate  of  railway  to  sea — steam 
traveling  as  3  to  1 — there  will  bo  an  €wi vantage  of  nearly  four  days 
in  time;  and,  considering  that  the  monsoons  would  not  affect  the 
voyage  between  Calcutta  and  Mergui  in  either  direction,  two  or  throe 
days  more  may  be  reckoned  upon.  As  compared  with  the  present 
arrangement  which  makes  the  long  circuit  round  the  Indian 
peninsula  by  Bombay,  there  would  be  a  positive  gain  of  upwards 
of  a  week,  but  as  contrasted  -with  the  route  of  Masulipatam,  the 
advantage  however  would  not  be  more  than  one  day. 

73.  Admitting  the  passage  across  the  Siamese  country  not  to  be 
carried  into  effect,  the  abstract  of  distances  by  Calcutta  would  be 
thus: — 

Milci. 

Socatra  to  Bombay 1.400 

Bombay  to  Calcutta 1.300 

Calcutta  to  Singapore 2,000 

Singapore  to  Macao 1,600 

Total  .       6,300 

Deduct  land  journey     .         .       1,300 

Sea  voyage     .         .      5,000 

being  an  increase  of  1,000  miles  of  sea-going  route.  Still,  com- 
puting by  time  and  not  by  mere  distances,  the  correspondence  and 
intercourse  would  be  equally  accommodated  as  by  the  other  com- 
peting lines,  for,  compared  with  direct  voyage  from  Socatra  by 
Ceylon,  there  would  only  be  the  difference  of  a  day,  or  at  most  two, 
which  the  advantage  of  not  encountering  the  monsoons  between 
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Calcutta  and  the  Straits  of  Malacca,  either  going  or  returning, 
would  very  much  more  than  compensate  for,  and,  as  opposed  to  the 
present  mode  of  communication,  there  would  be  an  actual  saving  of 
two  or  thrfee  days. 

74.  The  itinerary  by  Masulipatam,  if  the  shortening  by  Mergui 
and  the  Gulf  of  Siam  wore  not  eflfected,  would  be : — 

Milw. 

Socatra  to  Bombay 1,400 

Bombay  to  Masulipatam 700 

Masulipatam  to  Singapore 1,900 

Singapore  to  Macao 1,600 

Total        .       5,600 
Deduct  land  journey     .         .         700 

Sea  voyage     .         .      4,900 

75.  This  would  give  an  advantage  of  half  a  day  of  sea  and  a 
whole  day  of  land  journey  to  the  Masulipatam  line ;  but  it  may  bo 
readily  granted  that  the  importance  of  having  a  direct  means  of 
correspondence  between  China  and  Calcutta,  on  the  great  chain  of 
communication  between  eastern  Asia  and  western  Europe,  may  be 
well  placed  as  a  sot-ofif  against  this,  the  only  one  of  so  many  various 
directions  in  which  a  very  small  preponderance  of  time  can  be 
found,  over  the  contemplated  overland  route  through  the  Bombay 
and  Bengal  presidencies. 

76.  The  only  drawback  to  this  arrangement  of  railway  and  cor- 
respondence is,  that  the  trade  and  presidency  of  Madras  are  alto- 
gether excluded ;  nor  is  thei'e  any  possibility  whereby  it  could  be 
embraced  in  any  general  system  except  by  the  Masulipatam  line. 
Indeed  the  advantage  this  latter  route  presents  to  Madras  is  pro- 
bably one  of  the  greatest  arguments  in  its  favour.  Still,  looking 
at  the  larger  contemplated  measure  in  its  evident  range,  it  must  be 
admitted  even  by  those  most  interested  in  the  prosperity  and 
advancement  of  the  Camatic,  that  it  is  impracticable  by  this  one 
line  only  to  extend  to  that  portion  of  the  country  the  advantages 
which  such  a  line  must  bring  to  almost  all  the  rest  of  India ;  and 
it  can  only  be  hoped  that  the  success  of  the  proposal  herein  sug- 
gested may  be  the  means  of  stimulating  exertions  that  will 
terminate  in  forming  a  great  south-eastern  trunk  railway  from 
Bombay  which  would  not  be  longer  than  that  to  Masulipatam 
first  discussed. 

77.  K  the  principle  of  establishing  railways  in  India  be  taken 
up  as  great  national  undertakings,  either  directly  by  our  Govern- 
ment and  the  East  India  Company,  or  in  connection  with  and  in 
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aid  of  high-minded  individuals,  united  in  one  or  more  private 
associations,  there  is  no  doubt  a  railway  to  Madras,  as  well  as  one 
to  the  north-west  frontier  of  India,  will  thereafter  be  established. 
Although  Madras  and  its  dependencies  could  not,  for  the  present, 
be  included  in  the  great  series  of  intercommunication,  another 
district  would  have  advantages  and  facilities  extended  to  it  of 
which  it  is  now  in  want,  and  which  may  produce  most  valuable 
results. 

78.  The  new  and  important  colony  and  fine  harbour  of  Amherst, 
and  the  adjacent  town  of  Moulmein,  in  the  Gulf  of  Martaban,  near 
Bangoon,  and  the  mouth  of  the  Irawaddi,  and  also  the  settlement 
of  Mergui,  would  be  put  in  direct  connection  with  this  country 
even  if  the  line  across  the  Tenasserim  province  to  the  Gulf  of  Siam 
be  not  made.  A  rendezvous  station  between  Calcutta  and  Singa- 
pore, for  the  steamers  to  communicate  with  Amherst  and  Mergui, 
might  be  established  at  Naroondam  island,  which  is  visible  at 
a  distance  of  sixty  miles  round  its  horizon,  and  lies  in  the  direct 
track. 

79.  The  high-raised  expectations,  already  in  course  of  realization, 
of  the  prosperity  of  these  two  settlements,  and  the  great  commercial 
advantages  rapidly  developing  therefrom,  merit  the  boon  which  a 
lino  of  intercourse  thus  brought  to  their  shores  would  afford ;  and 
though  it  is  far  from  being  assumed  that  this  could  be  accepted  as 
any  compensation  for  not  serving  Madras,  yet  as  that  cannot  be 
done,  at  any  rate  it  is  at  least  well  that  such  thriving  colonies  as 
Amherst  and  Mergui  .can  have  a  benefit  like  this  bestowed  on  them. 
Before  quitting  this  subject  it  may  be  noticed  that  there  exists 
every  reason  to  believe  that  a  road  for  elephants  and  wheeled 
carriages  formerly  existed  between  Mergui  and  Banguaroon,  the 
plain  on  the  west  side  of  the  Gulf  of  Siam,  where  the  steam-packet 
station  has  been  contemplated  for  forming  a  more  direct  communi- 
cation with  China  by  Macao,  from  which  it  is  distant  little  more 
than  a  week's  steaming. 

80.  Having  thus,  it  is  submitted,  satisfactorily  established  the 
feet,  that  a  railway  between  Bombay  and  Calcutta  will  be  the 
best  and  quickest  mode  of  communication  between  England  and 
China,  let  the  local  advantages  of  this  line  be  the  next  point  of 
inquiry.  It  seems  needless  to  repeat  here  the  general  arguments 
adduced  in  reference  to  the  line  from  Ik)mbay  to  Masulipatam, 
since  they  are  strictly  applicable  to  this  projected  substitute, 
which  pervades  in  a  north-east  direction,  provinces  more  rich, 
more  fertile,  more  salubrious,  and  more  under  the  control  of  Great 
Britain.     Details  are  impossible  in  this  present  stage,  but  abun- 
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dant  general  information  is  extant  to  show  what  capabilities  now 
exist,  when  fair  means  of  development  are  presented;  nor  mnst 
the  sources  of  traffic  be  supposed  to  be  confined  to  the  mere  line 
of  railway  or  to  the  closely  adjacent  country.  If,  at  present,  the 
merchant  transports,  at  heavy  cost  and  risk,  the  productions  of 
Candeish,  Aumngabad,  Berar,  Malwa,  &c.,  many  hundreds  of 
miles  by  the  rudest  means,  to  Bombay  in  the  west,  or  to  the 
Ganges  in  the  north,  thence  to  descend  many  more  hundreds  of 
miles  to  Calcutta,  what  may  not  be  expected  when  the  railway, 
pervading  the  land  like  a  mighty  river,  will  offer  at  every  station 
a  market,  or,  at  least,  a  point  of  embarkation  for  the  collected 
produce  ? 

81.  A  lateral  transport  of  one  or  two  hundred  miles  to  attain 
the  railway  is  comparatively  trifling  to  what  has  to  be  traversed 
at  present.  Even  at  an  increase  of  60  per  cent,  upon  the  prices 
quoted  as  the  proper  mercantile  railway  charges,  produce  could 
be  brought  from  any  part  of  the  districts  thus  penetrated,  either 
to  Calcutta  or  to  Bombay,  at  less  than  Id,  per  lb. — including  the 
cross-country  carriage — to  the  railway,  and  from  most  of  the  richest 
districts  at  half  that  cost.  With  the  economy  and  rapidity  for 
moving  over  the  country  afforded  by  the  railway,  and  with  the 
fistcilities  for  collection  and  inspection,  the  frauds  in  packing  so 
bitterly  complained  of,  the  neglect  in  cleansing  and  preparing,  the 
errors  and  prejudices,  and  the  attention  to  less  useful  articles  of 
culture  will  all  be  removed.  The  monopoly  possessed  in  so  extra- 
ordinary a  degree  by  that  remarkable  class  of  traders  and  their 
agents,  known  under  the  general  name  of  *  Marwarries,'  will  be  - 
broken  through.  The  '  Ten  Photodars/  as  they  are  called,  who  have 
the  command  of  the  markets  in  every  bazaar,  from  Bombay  to 
Calcutta,  and  from  Delhi  to  the  banks  of  the  Krishna — over 
nearly  a  million  of  square  miles — will  find  watchers  of  their 
frauds  in  collection  and  distribution,  and  rivals  in  their  business 
at  every  step,  when  a  few  hours  will  convey  the  English  mer- 
chants or  his  active  representatives,  to  any  of  the  many  stations 
on  the  railway,  whence  the  most  distant  mart  would  be  speedily 
attainable. 

82.  The  direction  between  Bombay  and  Calcutta  will  be  easily 
regulated  in  its  details,  as  any  minor  deviations  will  not  affect  the 
great  bulk  of  traffic ;  and  until  further  progress  in  this  investigation 
is  made,  the  general  course  pointed  out  as  going  direct  from 
Bombay  to  the  valley  of  the  Nerbudda  may  be  assumed,  if  such 
direct  route  be,  under  all  circumstances,  preferable ;  and  from  the 
Nerbudda  the  line   passing  along   the  extensive  coal   and  iron 
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fields,  and  approaching  the  great  commercial  and  military  ports 
and  populous  cities  in  the  provinces  of  Allahabad  and  of  Berar, 
will  combine,  in  its  course,  most  of  the  favourable  points  which 
generally  influence  the  selection  of  a  railway.  There  will  then  only 
remain  to  investigate  the  various  circumstances  which  might  lead 
to  making  the  grand  detour  of  the  line  on  the  western  side  of 
India  which  has  been  before  mentioned. 

83.  In  reference  to  this  question,  it  should  be  observed,  that  a 
distinguished  military  officer,  in  the  service  of  the  East  India 
Company,  left  England  very  recently  on  his  return  from  a  visit 
to  London,  made  for  the  purpose  of  collecting  the  best  materials  to 
enable  him  to  form  an  estimate  of  the  probable  cost  of  forming  a 
railway  from  the  farthest  north-west  port  of  the  Bombay  presi- 
dency at  Deesa,  near  the  head  of  the  Gulf  of  Cutch,  through  the 
province  of  Ajmeer,  by  Balmair  and  Jessulmair,  and  across  the 
desert  of  Sinde  to  Bukhur  on  the  Indus,  near  the  great  commercial 
Affghan  city  of  Shirkapoor. 

84.  Assuming  that  such  a  communication  is  called  for  and  much 
wanted,  as  will  indeed  be  shown,  then  it  may  be  inquired  whether 
a  certain  extension  to  the  south  from  the  suggested  line,  as  far  as 
Broach,  might  not  be  a  weighty  argument  in  favour  of  turning  the 
main  trunk  of  railway  from  Bombay  to  Calcutta  to  meet  it. 
Suppose  this  to  be  done,  and  the  lines  all  completed,  then,  casting 
a  glance  over  the  map  of  India,  how  forcibl}'^  we  must  be  struck 
with  the  powerful  union  effected  throughout  Hindostan  by  such  a 
series  of  railways,  especially  could  the  south-east  line  to  Madras 
be  included  vidthin  this  system  I 

85.  From  Bombay  to  the  banks  of  the  Nerbudda  river,  near 
Broach,  would  be  200  miles  along  the  principal  line;  from  this 
place  Calcutta  is  distant  about  1,000  miles,  and  the  nearest  point 
on  the  Ganges  by  railway — being  in  the  vicinity  of  Allahabad  or 
Mirzapoor— is  within  700  miles.  From  Broach  to  Deesa  is  180; 
and  from  Deesa  to  Bukhur  about  320  miles,  thus  making  the 
north-west  branch  to  the  point  of  safe  and  uninterrupted  steam- 
boat navigation  on  the  Indus  500  miles.  The  station  at  Bukhur 
being  thus  distant,  in  time— by  means  of  the  almost  talismanic 
railways  -  three  days  from  Calcutta ;  two  days  from  Allahabad ; 
one  and  a  half  from  Bombay,  and  about  three  from  Madras; 
Bukhur  being  also  only  about  500  miles,  or  two  days'  steam-boat 
journey,  from  Attock,  Lahore,  and  all  the  other  points  at  the 
heads  of  navigation  on  the  five  great  branches  of  the  Indus. 

86.  The  real  difficulties  against  duly  profiting  by  the  opening 
of  the  important  river  all  lie  below  Bukhur,  from  the  continued 
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changes  of  its  course  between  that  place  and  the  sea,  and  from  the 
dangerons  ever-shifting  channels  and  shallow  waters  at  the  mouths 
of  its  Delta.  Above  Bukhur  the  navigation  is  clear  and  open  up  to 
those  towns  now  unhappily  the  seat  of  war,  but  which  it  is  hoped 
will  soon  be  over  and  give  peace  to  only  peaceful  emporia  of  commerce. 

87.  What  a  host  of  ideas  arise  in  the  mind  at  the  mere  sugges- 
tion of  the  grave  and  probable  adoption  of  such  a  combination  as 
would  place  these  remote  points  of  India  within  as  many  days  as 
they  are  now  almost  months  distant  from  the  centre  of  our  re- 
sources, and  that  not  simply  for  despatches,  but  for  armies  and  all 
their  *  materiel  I'  What  a  contrast  of  the  capability  presented  of 
rapidly  transporting  supplies  of  troops  and  munitions  of  war,  com- 
pared with  the  trains  of  camels  traversing  the  desert,  each  with  a 
cannon-shot  swinging  on  either  side,  or  with  the  sickly  march  of 
the  jaded  and  spirit-broken  Sepoy ! 

88.  The  cost  of  such  a  brandi  railway  from  Broach,  by  Deesa, 
to  Bukhur  and  Shirkapore,  virith  the  extra  expenses  incurred  in 
taking  the  detour  by  the  estuary  of  the  Nerbudda,  would  be 
covered  by  five  millions,  which,  with  the  chaige  for  the  line 
between  Bombay  and  Calcutta,  is  an  aggregate  of  sixteen  millions 
sterling,  or  as  many  crores  of  rupees ;  and  well-informed  persons 
have  asserted  that  such  a  sum  would  barely  cover  the  expenses  of 
the  Affghan  war ! 

89.  But  peace  restored,  such  a  railway  would  be  advantageously 
employed  in  taking  merchandise  for  the  natural  wants  of  the 
countries  beyond  the  Indus  and  Sutlej.  These  require  to  be 
supplied  with  the  metals  and  manufactures  of  England,  the  silks 
and  indigo  of  India,  and  the  teas  and  spices  of  China  and  the 
Eastern  islands,  of  all  which  articles  large  quantities  are  con- 
sumed. In  return,  from  the  Punjaub  cotton  and  sugar,  crystal 
salt,  saltpetre,  <&c.,  might  be  exported  to  any  extent.  From  Mool- 
tan,  tobacco  of  the  finest  quality  in  the  world.  Almonds,  raisins, 
currants,  and  groceries  (already  supplying  all  Upper  India)  from 
Cabool.  From  Affghanistan,  through  Shirkapore,  oils,  drugs,  dye 
woods,  <&c.,  and  assafoetida,  used  greatly  in  all  parts  of  the  world, 
but  throughout  India  as  a  daily  condiment.  At  present  the  trade 
is  carried  on  from  Bombay  by  coasters  to  Bhownuggur — a  small 
port  on  the  north  side  of  the  Gulf  of  Cambay — and  thence 
by  canals  to  Palee  as  a  central  point,  branching  from  thence  to 
Shirkapore  and  to  Amritzer,  near  Lahore.  English  piece-goods, 
tea,  spices,  cochineal,  indigo,  quicksilver,  <fec.,  are  sent  through 
at  a  cost  of  7d,  per  lb.  to  the  latter  and  6d.  per  lb.  to  the 
former  place,  the  time  occupied  being  two  months  and  six  weeks 
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respectively;  this  is  at  the  rate  of  about  U,  per  ton  per  mile, 
including  the  sea  voyage;  the  canal  traffic  costing  18<l.  per  ton 
per  mile. 

•  90.  From  Calcutta  spices,  metals,  <fec.,  are  sent  nearly  1,000 
miles  up  the  Ganges  or  the  Jumna,  and  thence  carried  by  hackeries 
400  miles  to  Amritzer,  at  a  cost  of  from  2d,  to  3d,  per  lb.  for  the 
entire  distance  from  Calcutta,  of  which  the  river  freight  is  not  less 
than  2d,  per  ton  per  mile,  and  the  hackery  charge  about  Sd.  per 
ton  per  mile ;  the  period  of  transit  between  Calcutta  and  Amritzer 
occupying  nearly  five  months. 

91.  With  all  these  disadvantages  of  expense  and  delay  in  transit, 
the  annual  value  of  the  Bombay  exports  to  Amritzer,  with  350 
miles  of  sea  and  800  miles  of  land-carriage,  is  officially  stated  at 
half  a  million  sterling,  of  which  one-fourth  is  in  English  piece- 
goods  ;  and  to  Shirkapore,  about  £50,000  sterling.  The  value  of 
the  exports  from  Calcutta  to  Amritzer  is  about  £150,000,  with 
1,000  miles  of  water  and  400  miles  of  land-carriage. 

92.  With  the  facilities  of  a  railway  route  to  Bukhur,  and  steam- 
navigation  on  the  rivers,  certainty,  regularity,  and  great  economy 

•  of  carriage  must  ensue,  and  especially  would  an  opening  be  made 
for  receiving  the  produce  of  the  country  in  exchange  for  the  imports 
— for  want  of  all  which  there  is  a  great  limit  to  the  consumption  of 
English  piece-goods,  metals,  &c.,  (fee,  these  being  now  considered 
great  luxuries,  but  which  would  hereafter  become  articles  of  general 
use.  And  it  must  be  again  remembered,  that  it  is  only  by  our 
taking  in  exchange  the  natural  productions  of  Upper  India  that 
the  inhabitants  can  afford  to  buy  our  manufactures.  It  would  seem, 
from  the  latest  accounts,  that  it  is  almost  hopeless  to  navigate  the 
Indus  below  Bukhur  with  success ;  the  railway  is  therefore  the 
only  resource ;  and  there  can  be  no  reasonable  doubt  that  the 
increased  trade  and  facilities  will  repay  the  cost,  if  brought  within 
the  amount  stated,  of  which  satisfactory  assurances  can  be  given. 
A  great  deal  of  valuable  information  on  this  head  is  to  be  found  in 
the  Report  of  the  Chamber  of  Commerce  of  Bombay,  for  the  fourth 
quarter  of  1839-40,  dated  in  September  of  the  latter  year,  par- 
ticTilarly  in  the  notes  of  Colonel  Ward. 

93.  In  recapitulating  the  lines  of  railway  which  might  be  advan- 
tageously opened  in  India,  we  have  in  round  numbers  the  fol- 
lowing : — 
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Abstract  of  Distance  and  Expenses. 


DiOTANCS. 


Miles.      Sterling  Money. 


Bombay  to  Mrtsulipatam 


700     '    6.000,000 


Bombay  to  Gilcutta  (say  about) 


1,300     j  11,000.000 


North-west  branch  to  the  Indus  to  include  extra  cost\  r/wv  i     ^  f^tMx  aaa 

of  detour  of  Calcutta  by  Broach /  ^^  5,OUO,000 

South-east  branch  from  Bombay  to  Madras,  as  a  sub-"^  _qq  g  ^^^  ^^^ 

stitute  for  the  Masulipatam  line /  '""  |    o.uuu.uuu 


Total  miles     .     .      2,500       22.000,000 


94.  The  execution  of  the  entire  of  this  system  would  probably  be 
too  great  for  private  enterprise — certainly  so  without  the  direct 
aid,  and  perhaps  the  participation,  of  Government  and  the  East 
India  Company.  Yet  it  is,  at  any  rate,  desirable  to  keep  the  whole 
in  view ;  and  to  whatever  extent  individual  and  associated  specula- 
tion may  deem  any  portion  of  it  worthy  of  being  undertaken,  a 
general  and  comprehensive  system,  such  as  above  developed,  should 
be  laid  down  from  the  commencement ;  to  be  followed  out,  at  once 
or  by  degrees,  as  circumstances  may  admit.  Granting  that  it  can 
be  satisfactorily  shown — and  it  is  deliberately  and  conscientiously 
undertaken  to  be  so  demonstrated — that  twenty-two  millions  ster- 
ling could  effect  the  whole,  or  'pro  rat&'  for  whatever  distance  exe- 
cuted; and  that  three  shillings  per  train  mile  would  cover  all 
expenses,  it  becomes  easy  for  the  merest  tyro  in  Indian  statistics 
and  its  political  and  military  movements,  to  determine  whether 
there  does  not  exist  the  very  best  grounds  for  believing  that  a 
reasonable  interest  on  the  expenditure  may  be  depended  on  by  the 
capitalists,  without  taking  into  account  the  advantages  to  the 
nation  of  a  henceforth  secure  tenure  of  the  frontier,  and  of  all  our 
interior  possessions,  or  of  the  improvements  certain  to  follow  by 
colonisation  through  all  the  districts  pervaded,  and  far  beyond  them ; 
giving  European  example  of  what  may  be  extracted  from  the  soil, 
which  the  most  prejudiced  and  most  apathetic  of  the  native  pos- 
sessors and  cultivators  will  not  fail  to  follow,  and  for  want  of 
which  example  it  has  been  observed  that,  "  the  Indian  cultivator 
must  at  present  literally  be  bribed  to  his  own  advantage." 

P5.  It  is  presumed  that  enough  has  been  made  out  to  justify 
those  who  are  sufficiently  interested  in,  or  may  be  '  k  priori'  disposed 
to  take  up  this  important  subject  of  railways  in  India,  in  going 
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into  a  more  detailed  investigation,  which  may  be  likely  to  lead 
to  some  practical  result.  A  survey  will  in  some  shape  be  necessary, 
and  various  authentic  returns,  which  may  probably  only  be  satis- 
factorily obtained  in  India.  If  the  line  to  Masulipatam  be  pre- 
ferred, the  task  will  be  shorter  and  more  simple.  If  the  bolder  and 
more  comprehensive  measure  of  the  Calcutta  railway  be  chosen, 
or  only  one  or  more  portions  of  it,  a  decision  will  be  first  required 
on  the  direct  or  the  circuitous  line  between  Bombay  and  Hoshun- 
gabad ;  and  the  greatest  consideration  wiU  have  to  be  brought  to 
bear  on  the  solution  of  this  important  question.  Hereafter  it  may 
not  be  unreasonable  to  suppose  that  both  lines  may  be  constructed ; 
but,  as  the  first  step,  a  choice  must  be  made  between  the  two, 
which  will  of  course  be  swayed  by  the  part  taken  by  Her  Majesty's 
Cabinet  and  the  Court  of  Directors  of  the  East  India  Company. 
This  leads  to  the  point  where  the  matter  ceases  to  be  debateable 
on  private  considerations,  and  leads  to  an  attempt  being  made  to 
investigate  it  wholly  on  great  public  grounds. 

96.  Without  observing  further  on  the  policy  of  the  East  India 
Company,  it  may  be  remarked,  that  little  or  rather  nothing  has 
been  done  by  them  for  India  for  the  true  development  of  its  re- 
sources; since  easy  means  of  internal  communication — the  very 
first  step  necessary  to  effect  this  object — have  never  been  attempted 
until  very  recently  indeed  ;  and  were  the  whole  projected  system 
of  railways  unconditionally  undertaken  by  the  Company,  it  would 
be  but  a  tardy  fulfilment  of  long-deferred  obligations  which  their 
claim  of  seignorial  dues  on  the  land  requires  of  them.  That  "  pro- 
perty has  its  duties  as  well  as  its  rights  "  is  equally  true  in  India 
as  in  Ireland ;  and  quite  irrespective  of  the  political  colour  which 
was  given  to  that  aphorism.  As  has  been  observed  by  an  eloquent 
writer  in  India,  in  a  valuable  but  fugitive  report,  "  Improvements 
"  are  the  bounden  duty  of  a  government  which  claims  the  landlord's 
"  right  of  property  of  soil,  and  leaves  the  great  mass  of  the  inhabi- 
"  tants  no  higher  objects  of  amor  pcUrice,  or  claims  from  that  govem- 
"ment  on  their  patriotism,  than  the  limited  gratitude  of  a  rack-rent 
"  tenantry :  the  doctrines  of  political  economy,  though  true  as  mathe- 
"  matical  demonstrations,  apply  not  in  cases  where  the  native  ener- 
"  gies  of  the  people  lie  crushed  under  the  most  debasing  of  all 
"  superstitions,  and  the  most  exhausting  of  all  systems  of  taxation." 

97.  So  sensible  of  the  value  of  better  and  improved  roads  have 
been  the  best  informed  resident  officers  of  the  East  India  Company, 
that,  a  few  years  since,  it  was  proposed  by  them  that  five  per  cent. 
of  the  revenue  of  the  country  should  be  appropriated  to  its  general 
internal  improvement ;  and  the  principle  of  such  a  measure  was 
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folly  admitted  by  the  late  Sir  Eobert  Grant,  tlie  enlightened 
Gk)vemor  of  Bombay,  who  only  so  modified  the  idea  as  to  suggest 
a  smaller  percentage.  The  establishment  of  a  distinct  Department 
for  Eoads  in  the  Bombay  Presidency  about  seven  years  ago,  under 
a  competent  Engineer ;  the  operations  since  conducted  by  him,  to 
the  aggregate  amount  of  about  £50,000  sterling;  and  the  late 
suggested  improvements  in  the  navigation  of  the  Nerbudda  river, 
all  prove  that  the  principle,  at  least,  of  the  East  India  Company 
attending  to  internal  improvements  is  fully  admitted,  and  was 
acted  on ;  though  it  is  to  be  lamented  that  courage  has  hitherto 
been  wanting  to  carry  this  principle  to  a  sufficient  extent,  or  to 
mete  out  the  full  measure  of  justice  due  to  the  country,  and  to  lead 
to  a  development,  not  only  of  its  commercial  and  agricultural 
capabilities,  but  to  effect  its  military  security. 

98.  Taking  one  million  as  the  annual  amount  for  interest  and 
sinking-fund  to  be  charged  on  land  revenue,  in  addition  to  the  rail- 
way profits,  surely  the  credit  of  the  East  India  Company  could 
raise  in  a  few  hours  the  necessary  capital.  This  will  practically  be 
the  same  as  one  of  the  plans  proposed  for  obtaining  money  to  make 
railways  in  Ireland,  of  which  the  leading  feature  was  to  be  an  exten- 
sion of  the  credit  of  the  State  to  the  counties,  on  the  security  of  the 
local  resources.  Why  not,  therefore,  at  once  raise  the  money  by  an 
Indian  Bailway  Loan  on  Long  Annuity  Stock,  secured  on  the  land 
revenues  of  the  particular  districts  of  the  country  to  be  pervaded  and 
benefited ;  or  by  many  of  the  financial  contrivances  well  known  in 
the  London  Money-market  ?  The  security  to  the  investors  is  un- 
doubted ;  the  risk  to  the  undertakers  nothing ;  the  amount  of  imme- 
diate benefit,  in  an  agricultural,  commercial,  fiscal,  military, 
material,  and,  in  short,  every  point  of  view,  almost  beyond  bounds 
of  expression. 

99.  India,  under  railway  aspects,  greatly  resembles  Ireland  in 
many  respects,  and  the  weighty  reasons  adduced  in  favour  of  Irish 
lines  seem  to  present  themselves  naturally  to  the  mind  while  contem- 
plating Indian  railways;  and  the  following  arguments,  hastily 
blended,  are  but  the  echo  of  what  was  written  and  urged  in  all 
quarters  at  the  time  in  favour  of  operations  in  Ireland,  and  which 
come,  happily,  to  hand  and  are  easily  applied,  muiato  nomine,  to 
India : — 

"As  far  as  one  or  two  principal  lines  go,"  wrote  the 
powerful  pen  of  the  Editor  of  the  TimeSy  "  railroads  are 
"  perhaps  the  most  useful  mode  in  which  public  money  could 
"  be  expended  in  India"  "  A  nation,"  observes  a  writer  in 
the  Athen(Bumy  **  may  wisely  spend  money  upon  other  considera- 
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"  tions  than  those  which  govern  apritMxte  eapttaHat.^'  "  We  know 
**  not,  indeed,  how  the  trading  house  of  Great  Britain  &  Co. 
"  could  lay  out  money  to  a  greater  advantage  than  by 
"  bringing  its  Indian  resources  into  full  operation."  India 
"  is  a  farm  in  the  worst  possible  condition  ;  out  of  heart  and 
"unprofitable.  In  such  cases  the  wise  man  applies  his 
'*  other  resources  in  the  work  of  amelioration ;  he  advances 
"  his  capital  on  the  prospect  of  remote  but  certain  returns.** 
"  Time  does  wonders :  the  Report "  (on  the  Irish  Bailways) 
"  will  at  least  contribute  to  hurry  on  events,  by  the  know- 
"  ledge  of  the  details  which  it  will  disseminate.  In  adding 
"  the  unit  of  our  own  convictions  we  do  our  duty  as  joumal- 
"  ists  and  ease  our  hearts  as  men.  We  repeat,  then,  that 
"  the  project  of  a  grand  and  comprehensive  system  of  rail- 
"  ways  for  India  is  a  godsend  to  the  cause  of  humanity,  of 
**  peace,  and  of  national  prosperity." 

100.  The  admirable  section  (of  the  Irish  Railway  Report)  **  On 
the  influence  of  Bailujays  in  developing  the  Besources  of  a  Country** 
contains  a  multitude  of  statements  calculated  to  inspire  the  firmest 
hopes  of  the  success  of  those  works  in  India  : — 

"  We  have  direct  proofs  "  t-ay  the  {Irish  Railway)  Commis- 
sioners, "  that  India  is  as  capable  as  other  countries  of  being 
"  influenced  by  the  same  cause  and  of  profiting  by  its  ope- 
"  ration ;"  and  they  add  forcibly  :  "  and  there  is  this  addi- 
"  tional  motive  to  recommend  the  subject  for  consideration, 
**  that  the  backward  state  of  the  country  presents  a  stronger 
"  obligation^  as  well  as  a  wider  scope  for  improvement.  Past 
"  misgovemment  and  neglect  have  certainly'  left  an  ample 
"  field  for  exertion  in  India  ;  and  decidedly  the  moral  obli- 
"  gation  to  commence  the  work  of  amelioration  grows 
"  stronger  every  hour." 

101.  And  how  inexpressibly  applicable  to  India  are  the  follow- 
extracts,  also  from  the  Athenasum : 

"  From  the  prosperous  results  that  have  followed  other 
"  projects  that  have  from  time  to  time  been  undertaken,  to 
"  better  the  state  of  India,  the  fairest  auguries  are  to  be 
"  drawn  for  the  enterprise  now  recommended.  In  every 
"  case  where  a  new  ordinary  road  has  been  opened  through 
"  districts  before  impervious,  an  increase  of  traffic  and  inter- 
"  course  has  been  the  uniform  consequence,  by  extending 
**  the  field  of  industry  and  contributing  to  the  tranquillity 
"  of  the  country,  by  opening  and  facilitating  communication 
"  through  tracts  where  guilt  and  outrage  liad  previously 


STATE   RAILWAYS  OF  INDU.  297 

••  found  secure  asylums."  "  Results  equally  happy  have 
"  attended  other  undertakings,  proving  the  aptitude  of  India 
'*  to  profit  by  all  the  efibrts  of  public  or  private  enterprise, 
"  to  develop  her  resources  and  give  her  energies  employ- 
*'  ment.  The  regular  establishment  of  steam  navigation 
"  upon  the  principal  rivers  and  along  the  coasts  of  India  has 
**  given  to  mercantile  and  general  social  activity  a  vast 
"  impetus.  Not  only  have  old  branches  of  trade  been  ex- 
"  tended,  hut  nine-tenths  of  the  traffic  at  present  carried  on  is 
"  new.  That  a  well-arranged  system  of  railways  would  have 
'*  the  effect  of  continuing  and  extending  through  the  country 
"  the  advantages  which  the  outports  have  thus  obtained  by 
"  the  introduction  of  steam-vessels  seems  to  be  indisputable. 
*•  In  fact,  in  the  present  state  of  commerce  the  railway  is  an 
"  exigency  of  the  country— one  of  the  principal  wants  of  India, 
"  Perhaps  we  might  lay  down  a  general  proposition,  and  say 
"  that  a  railujay  is  a  corollary  from  a  steam-ship, 

102.  "  Upon  the  moral  effects  of  the  extended  intercourse 
"  likely  to  take  place  between  England  and  India  in  conse- 
"  quence  of  increased  facilities  of  travelling  in  the  latter, 
"  considerable  stress  is  very  properly  laid.  Most  true  it  is, 
'*  and  not  more  true  than  deplorable,  that  India  is  very  litUe 
"  hnouon  to  the  British  people  ;  nor  can  we  imagine  any  better 
"  means  of  promoting  that  most  valuable  of  useful  informa- 
"  tion  (in  fact,  it  is  self-knowledge)  than  the  execution  of  a 
"  great  system  of  public  works,  forming  an  easy  and  rapid 
"  mode  of  communication  throughout  the  country.  Bacon, 
"  in  the  ^Advancement  of  Learning*  interprets  the  texts  in  the 

prophet  iJaniel,  '  Many  shall  run  to  and  fro,  and  knowledge 
he  increased,*  Of  the  effects  to  be  anticipated  from  the 
"  progress  of  nautical  adventure,  and  what  he  calls  the 
**  *  openness  and  through  passage  of  the  world.'  With  how 
"  much  more  force  would  this  application  of  the  prophetic 
"  words  have  struck  our  great  philosopher,  had  he  seen  the 
"  steam-ship  and  the  railway !  MuUi  pertransibunt  J  may 
"  well  be  exclaimed  of  these  days  of  ours ;  and  yet  we  see 
"  but  the  infancy  of  these  mighty  instruments  of  civilization 
"  and  enlightenment.  The  steam-ship  was  the  first  bond  of 
"  real  union,  thorough  and  indissoluble.  Most  truly  observed 
**  the  French  Minister  of  Public  Works,  in  a  late  address  to 
"  the  Chamber  of  Deputies,  *  Railways  are,  next  to  the  in- 
"  *  vention  of  printing,  the  most  powerful  engine  of  civili- 
"  *  zation  that  the  ingenuity  of  man  has  ever  devised.     It 
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"  •  is  difficult,  if  not  impossible,  to  foresee  and  define  the 
"  •  results,  which  they  must  of  necessity  at  some  period  pro- 
"  •  duce  on  the  fate  of  nations.'  " 
103.  And  another  writer,  acting  on  a  different  line  of  politics  and 
principles,  says : — 

"  We  have  no  hesitation  in  expressing  our  decided  and 
"  deliberate  opinion,  that  to  a  country  circumstanced  like 
'*  India,  such  an  expenditure  of  the  national  funds  should  be 
•*  the  first  duty  of  the  Government.  The  tolls  upon  the 
"  principal  railroads  we  have  no  doubt  would  abundantly 
"  repay  the  expense  of  construction,  and  the  indirect  returns 
"  to  the  Government  in  the  general  improvement  of  the  re- 
"  sources  of  the  country,  is  incalculable.  So  far  as  these 
"  principles  go,  we  believe  there  can  be  no  controversy  or 
"  even  a  difiference  of  opinion.  We  can  conceive,  indeed, 
"  no  more  noble  enterprise  for  the  British  Government  to 
"  engage  in  than  that  of  constructing  railways  through 
*'  India  at  the  national  expense.  We  have  ever  heUeved  the 
"  great  fault  of  all  British  Chvemments  to  have  been  a  niggard- 
'*  liness  of  expenditure  in  undertakings  like  these  ;  and  we  say  this 
"  in  the  face  of  the  many  magnificent  undertakings  which  even  in 
**  India  have  been  a^ccomplished  by  Oovemment, 

104.  "  We  hold  that  the  best,  because  the  most  practical, 
*'  view  is  that  which  assumes,  in  the  first  instance,  that  the 
"  construction  of  railways  under  any  system,  being  a  good, 
"  we  ought  not  from  any  foolish    preference    for    either 
"  Government  interference  or  private  enterprize,    in  the 
•*  present  circumstances  of  India,  to    reject    any  feasible 
"  prospect  of  seeing  that  good  accomplished.     But  it  is  clearly 
"  the  duty  of  the  Government,  and  the  interest  of  the  public, 
"  that  whenever  private  enterprize  is  willing  to  execute  a 
"  railway  from  one  place  to  another,  every  facility  should  be 
"  afforded  by  the  State,  unless  Government  are  ready  to 
"  supersede  its  efforts  by  constructing  the  proposed  railway 
"  at  the  public  expense." 
106.  On   general  principles,   and  as  applied  to  free  states,  a 
Government  ought  not  to  interfere  with  any  enterprize  that  might 
otherwise  be  entered  into  by  associations  of  individuals ;  but  when, 
from  the  magnitude  of  the  undertaking,  private  enterprize  shrinks 
from   the  task,  and  when  the  Government  is  at  the  same  time 
owners  of  the  soil,  it  stands  in  the  position  of  a  simple  proprietor. 
Or,  even  if  that  were  not  the  case,  Government  aid  should  be  ex- 
tended when  the  condition  of  the  country  is  such  that  in  respect  of 
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advanoement — as  regards  the  surfaoe  only — from  a  state  of  nature, 
as  in  Indiay  it  may  be  said  scarcely  to  have  gone  a  step,  yet,  having 
the  population  advanced  considerably  in  all  the  arts  and  usages 
of  civilization,  imbued  vdth  skill  and  industry,  but  without 
capital. 

106.  In  such  cases,  though  a  particular  work  may  be  executed 
by  individual  enterprize,  a  great  system  of  internal  improvements 
such  as  the  railways  contemplated,  might  be  best  efifected  by  the 
State.  Bules  laid  down  in  this  respect  for  England  are  not  appli- 
cable to  India,  England  is  chiefly  engaged  in  mineral,  manufac- 
turing, and  commercial  pursuits ;  and  those  who  follow  agriculture 
generally  do  so  on  a  large  scale,  and  on  scientific  principles,  so  that 
the  productive  effort  of  the  well-fed  skillful  labourer,  on  a  soil  of  a 
much  inferior  quality,  is  greatly  more  than  what  it  is  in  India, 
where  the  largest  body  of  the  population  have  scarcely  any  employ- 
ment but  agriculture,  followed,  not  as  a  pursuit  based  on  capital 
and  executed  with  skill,  but  as  the  means  of  procuring  to  its  inha- 
bitants this  stinted  daily  allowance  of  food  of  the  most  inferior 
kinds ;  and  whereby — it  may  be  added — from  the  peculiarity  of  the 
climate  and  seasons,  and,  above  all,  from  the  want  of  any  sort  of 
eoonomioal  means  of  transport,  the  wretched  people  are  often 
scourged  by  famine. 

107.  The  preceding  are  the  substance  of  some  arguments  in  the 
Dublin  Review  in  reference  to  railways  in  Ireland,  and  the  same 
writer  says  :— 

*'  The  advancement  of  England  to  its  present  state  of 
"  improvement   by  the    energies  of  individuals,  and  the 
"  combined  skill  and  pecuniary  resources  of  associated  bodies 
"  of  capitalists,  is  the  aggregate  result  of  the  labour  of  two 
"  centuries." 
In  several  of  the  American  states,  particularly  that  of  New 
York,  they  have  been  advanced  vastly  in  the  scale  of  national 
importance  and  prosperity — too  often,   alas,   from  the  outlay  of 
unrepaid  English  capital — by  the  creation  of  numerous  links  of 
intercommunication — chiefly,  however,  under  the  direction  of  the 
state  governments — effecting  for  that  country  within  five  and  twenty 
years  a  development  of  resources  unparalleled  in  the  history  of 
interior  ameliorations ;  a  result  which  can  only  be  compared  to — 
what  may  certainly  be  predicted — the  consequences  of  the  improve- 
ment of  India,  an  example  which  our  Government  have  followed  in 
Canada  by  the  construction  of  the  Ridean  Canal,  and  which  must 
be  followed  out  in  India  by  the  adoption  of  the  railway  system  if 
the  Government  wish  to  advance — ^at  a  pace  equivalent  to  the  move- 
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ment  on  those  lines — the  improvement  of  these  fertile  districts, 
instead  of  allowing  them  to  crawl,  walk,  ride,  wagon,  canal,  and 
coach  themselves  through  centuries  of  difficulties,  to  that  stage  of 
improvement  to  which  they  might  at  once  attain,  almost  hy  a 
stride,  by  proper  aid  from  the  Government,  indirect,  at  least,  if  not 
more  decisively,  extensively,  wisely,  and  directly  afforded : 

"  Since "  (to  repeat  the  most  expressive  language  of  the 
Irish  Bailway  Commissioners,  and  here  applied  to  India)  *'  it 
"  is  a  waste  of  the  public  available  resources  to  suffer  a  large 
"  portion  of  the  empire  to  lie  fallow,  or  to  leave  it  to  struggle, 
"  hy  slow  advances  and  with  defective  means,  towards  im- 
"  provement,  when  the  judicious  aid  of  the  State  might  at 
"  once  make  it  a  source  of  common  strength  and  advantage." 

108.  In  the  words  of  a  writer  in  one  of  the  quarterly  periodicals : — 

"  When  society  would  derive  a  vast  benefit  from  any  public 
"  work,  which  private  interest  might  not  consider  a  suffi- 
*'  ciently  tempting  speculation,  or  might  not  possess  the 
"  means  of  accomplishing,  we  hold  it  to  be  the  part  of 
"  Government,  whioh  represents  the  general  interest,  to  be 
"  the  undertaker.  We  apprehend  this  has  been  the  case  of 
"  India  for  many  a  day,  and  we  have  already  shown  that  the 
"  community  have  profited  most  amply  by  the  little  in  the 
"  way  of  public  works  which  the  Government  have  effected 
"  in  that  country." 

109.  Ten  or  eleven  years  ago  a  Select  Committee  of  the  House 
of  Commons,  in  considering  the  post-office  communications,  thus 
reported : — 

"  Every  new  communication  which  shall  be  opened  will 
"  open  new  districts  for  the  employment  of  capital  and  the 
"  increase  of  industry ;  a  new  market  for  the  manufacturer, 
"  a  new  supply  of  food  for  the  artisan,  and  a  new  source  of 
"  revenue  for  the  State.  Every  improvement  of  lines  of 
"  communication  will  tend  to  induce  the  capitalist  to  settle 
"  in  the  more  remote  parts  of  India,  and  thus  spread  industry 
"  and  happiness  in  those  hitherto  neglected  districts ;  civili- 
"  zation  and  emplo^Tnent  will  extend ;  and  disturbance,  and 
"  the  cost  of  putting  down  disturbance,  will  be  got  rid  of. 
"  The  Government  should  recollect  that  it  is  peculiarly  an 
"  English  object,  that  the  most  remote  parts  of  India  should 
"  be  connected  as  intimately  and  as  closely  as  possible  with 
"  herself,  that  this  object  will  be  mainly  effected  by  opening 
"  to  every  part  of  that  country  the  most  direct  and  easy  lines 
"  of  communication  with  England." 


STATE  RAILWAYS  OF   INDIA.  ^  301 

'    110.  And  an  eloquent  anonymous  writer  on  the  same  subject 

says: — 

"  Facilitate  the  intercourse  between  the  two  countries  ; 
"  connect  not  only  India  generally,  but  also  her  remote  parta^ 
•*  as  intimately  as  possible  with  England,  and  without  in 
"  reality  changing  the  distance  of  places,  we  shall  in  effect 
"  bring  all  not  merely  within  the  influence  of  each  other, 
"  but  within  the  influence  of  the  executive ;  giving  to  each 
"  the  advantages  of  both ;  compressing  the  whole  of  the 
"  countries,  as  it  were,  within  the  circuit  of  a  few  days.  We 
**  shall  thus  introduce  into  India^  not  only  the  muscle  but 
"  the  mindy  the  enterprizej  and  the  security  of  England ;  im- 
"  parting  to  her  new  life,  new  feelings,  new  objects,  and 
"  new  interests.  Ingenuity  and  capital  will  have  an  ttn- 
"  disturbed  and  peaceable  scope  to  improve  where  Nature  has 
"  been  so  superabundantly  beneficial ;  agriculture  will  ad- 
"  vance,  manufactures  flourish,  science  employ  her  genius, 
"  and  talent,  industry,  happiness,  and  civilization  extend. 
"  Railways  and  steam  are  indeed  effecting  a  new  econo- 
"  mization  of  life,  of  business,  of  government,  which  neither 
"  ignorance  can  stop  nor  interest  interrupt ;  they  will  be  the 
"  great  degenerating  powers  of  India,  The  more  the  case 
**  is  considered,  do  advantages,  benefits,  conveniences,  and 
**  accommodations  multiply.  It  opens  to  India,  as  it  were,  a 
"  new  world,  and  discloses  her  resources  to  the  enterprise 
"  and  public  spirit  of  England." 

111.  And  in  his  evidence  before  the  committee  of  1835  on  public 
works,  the  writer  of  this  report  said : — 

"  All  experience  shows  that  any  expenditure  of  money  on 
"  public  works  had  invariably  introduced  comfort  and  peace 
"  to  the  labouring  population,  and  had  increased  the  public 
"  revenues  in  direct  proportion  to  the  amount  of  money  ex- 
' "  pendod.  Of  such  public  works  railways  stand  first,  pre- 
'^  senting  the  mode  of  communicating  by  land  with,  steam  which 
"  by  sea  and  by  river  has  been  so  beneficial  to  India,  Hail- 
"  ways  possess  extraordinary  claims  on  the  Government  from 
"  their  efficiency  as  instruments  of  agriculture,  commerce, 
"  and  military  defence,  and  as  conducive  to  prosperity, 
"  wealth,  and  peace ;  claims  more  apparently  paramount  as 
"  regards  India" 

112.  After  so  many  quotations  from  various  writers  on  a  subject 
BO  analogous,  indeed  (almost)  so  identical  with  that  of  railways  in 
India,  it  must  not  be  considered  supererogatory  to  conclude  with  a 
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few  direct  extracts  from  the  second  Report  of  the  Irish  Railway 
Commissioners,  bearing  forcibly  and  remarkably  on  the  intro- 
duction of  a  general  railway  system  into  any  country ;  and  the 
most  casual  perusal  cannot  fail  to  impress  the  reader  with  the 
curious  and  extreme  applicability  of  the  carefully  digested  remarks 
of  the  distinguished  authors  of  that  valuable  document  to  the  object 
propounded  in  this  statement : — 

113.  "  Experience,"  say  the  Commissioners,  "  testifies  that 
"  increased  facilities  of  intercourse  between  distant  places, 
"  and  more  especially  h^ween  aea-ports  and  the  interior  of  a 
*'  country,  are  among  the  most  effective  means  of  extending 
"  civilization  with  its  attendant  lights  and  benefits.  Together 
"  with  the  opportunities  of  communiccUion,  a  desire  to  take  advan- 
"  tage  of  them  is  diffused,  and  the  important  results  to  be 
"  expected  will  follow  more  promptly,  in  proportion  as  the 
'*  means  thus  presented  shall  combine  security  with  con- 
'•  venience  and  despatch  with  both,  llie  proofs  and  in- 
'*  stances  which  sustain  this  assertion  are  not  confined  to 
"  the  case  of  any  one  country  or  district,  although  they  are 
"  more  observable  in  communities  where  the  resources  of 
"  wealth  and  commerce  already  possessed  by  the  inhabitants 
"  made  them  to  turn  every  advantage  as  it  arises  to  imme- 
"  diate  account." 

114.  "In  countries  less  forward  the  ability  to  profit  by 
"  the  occasion  does  not  at  first  exist,  especially  among  the 
"  lower  class,  but  must  be  acquired  by  degrees ;  consequently 
"  improvement  also  will  be  gradual,  and  though  more  tardy 
"  in  its  first  manifestations,  is  not  eventually  the  less  certain 
"  and  striking.  The  extent  to  which  intercourse  is  not 
"  merely  promoted,  but  actually  created,  by  the  facility  of 
"  accomplishing  it  would,  however,  be  scarcely  credited,  but 
"  for  the  numerous  and  authentic  examples  which  establish 
"  the  fact." 

After  quoting  many  very  remarkable  examples  of  increase,  par- 
ticularly that  in  Belgium,  which  has  been  twenty-fold,  and  com- 
menting on  the  extraordinary  traffic  of  passengers  moving  very 
short  distances  at  the  lowest  fares,  a  fact  is  stated  which  seems 
peculiarly  applicable  to  India  : — 

"  When  the  Erie  Canal  in  America  was  commenced,  there 
"  were  not,  over  its  vast  extent  of  many  hundred  miles,  more 
"  than  fifty  small  villages  within  a  distance  of  twenty  miles 
*'  on  each  side,  whereas,  ten  years  after  its  completion,  there 
'*  were  one  hundred   and  thirty  villages  exhibiting  daily 
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"  residence  of  prosperity  and  wealth,  besides  numerous  and 

"  well-cultivated  and  well-stocked  farms." 
115.  Having  alluded  to  the  American  railways,  it  is  stated,  from 
official  documents,  "that  the  railways  completed  in  the  United 
States  up  to  the  1st  January,  1835,  extended  1,600  miles  in  length, 
and  their  cost  was  £8,130,000  sterling ;"  being  only  about  £5,000 
per  mile.  One  of  the  most  expensive  lines,  as  has  been  previously 
stated  and  analysed,  having  little  exceeded  £8,000  per  mile,  which 
sum  has  been  assumed  herein  as  the  average  of  the  cost  of  railways 
throughout  India. 

116.  "  A  well-arranged  system  of  railways"  (the  quota- 
tion is  again  from  the  Commissioners'  Eeport),  "would 
"  have  the  effect  of  continuing  and  extending  throughout 
"  the  country  the  benefits  which  the  outporta  and  river 
"  towns  have  obtained  by  the  introduction  of  steamboats. 
"  It  is  scarcely  necessary  to  dwell  upon  the  great  and 
"  obvious  advantages  that  would  result  from  such  combined 
"  facilities  of  intercourse.  The  subsisting  relations  of 
•*  business  and  commerce  would  be  thereby  extended  and 
"  enlarged,  and  others  formed,  opening  fresh  resources  to 
"  the  industry  and  enterprise  of  the  trading  portions  of 
*'  the  community,  while  an  object  of  no  less  consideration 
**  would  be  immediately  attained  in  rendering  agricultural 
"  produce  the  great  staple  of  the  country,  at  the  same  time 
''  more  profitable  to  the  producers,  and  accessible  on  easier 
"  terms  to  the  principal  purchasers  and  consumers.  An 
"  opinion,  which  we  believe  to  be  quite  erroneous,  has  become 
"  prevalent,  that  because  in  populous  and  wealthy  districts 
"  in  which  railways  have  been  established,  their  traffic  has 
**  consisted  for  the  most  part  in  the  conveyance  of  passengers 
"  and  goods  of  high  value,  they  are  therefore  ill-adapted 
"  to  the  conveyance  of  goods  of  bulk  or  of  ordinary  value. 
••  We  cannot,  however,  see  any  reason  to  doubt,  but,  on  the 
"  contrary,  we  can  see  good  grounds  for  calculating  on  a 
"  great  extent  of  profitable  traffic  in  agricultural  produce 
"  as  well  as  in  other  articles. 

117.  "It  would  be  an  endless  task  to  point  out  the 
"  various  interests  and  social  relations  which  would  be 
**  more  or  less  affected  by  the  introduction  of  this  mode  of 
"  traffic  on  an  extensive  scale ;  but  it  is  very  proper, 
**  before  we  conclude  this  point  of  our  subject,  to  advert 
"  shortly  to  its  probable  effects  upon  some  departments  of 
"  the  public  service.     Of   these  the   post  office  naturally 
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"  first  presents  itself  to  the  mind.  The  vast  importance 
"  of  the  transmission  of  letters  needs  but  to  be  mentioned. 
"  There  is  not  a  merchant  or  man  of  business  who  cannot 
"  readily  appeal  to  instances  of  the  great  value  of  even  a 
"  few  hours  saved.  We  may  contemplate  as  another 
"  example  the  effects  on  the  military  service  of  the  country ; 
"  the  facilitating  of  the  moving  of  troops  in  large  bodies 
"  over  hundreds  of  miles  in  a  few  hours,  fully  supplied  with 
"  artillery  and  stores,  and  in  a  state  of  perfect  readiness 
"  either  to  oppose  foreign  aggression  or  repress  domestic 
•*  outrage,  must  be  apparent,  and  its  influence  can  scarcely  be 
"  overrated.  But  it  is  needless  to  multiply  instances  of 
"  the  application  of  this  principle,  as  far  as  its  powers  have 
"  been  ascertained,  to  the  actual  concerns  of  the  country, 
"  and  it  would  be  folly  to  attempt  to  impose  limits  to  its 
"  future  influence  in  creating  new  resources  for  its  popula- 
**  tion  or  in  giving  directions,  as  yet  unknown,  to  those 
"  already  possessed.  The  mind  can  scarcely  set  bounds 
"  to  the  extent  to  which  the  eflects  of  so  important  a  dis- 
"  oovery  may  be  carried,  nor  the  imagination  take  too  wide 
"  a  scope  in  specxdating  on  its  future  operations.  What 
"  has  been  already  done  upon  its  very  threshold,  and,  as  it 
"  were,  in  the  dark,  seems  but  an  earnest  of  advantages  to 
"  come  when  experience  shall  have  shed  its  full  light  upon 
"  the  subject  and  brought  this  wondrous  power  still  more 
**  within  the  grasp  and  command  of  man." 
118.  And  it  is  desirable  to  state  on  the  authority  of  the  Irish 
Railway  Commissioners : — 

"  That  it  tooidd  completely  frustrate  moat  important  objects,  and 
"  oppose  a  bar  to  future  improvement,  if  those  portions  of  railway 
"  lines  which  hold  out  special  objects  of  advantage  are  alone 
"  undertaken  or  monopolized  by  isolated  companies—  such,  for 
**  example,  as  the  first  sectioning  out  of  the  great  towns  " 
[Bombay,  Calcutta,  &c.]  "  over  which  all  the  traffic  with 
"  other  places,  near  as  well  as  remote,  must  of  necessity  pass, 
"  for  it  is  manifest  that  if  the  best  and  most  productive  portions 
"  are  taken  possession  of  unconditionally,  there  can  be  wo  reason- 
"  able  hope  that  the  remainder  will  ever  be  carried  into  effect. 
"  It  would  be  even  more  advantaxjeous  that  no  part  of  the  line 
*'  should  be  sanctioned  until  the  country  should  possess  within 
"  itself  the  means  of  undertaking  the  whole  system  to  its  full 
"  extent^  than  ai  once  and  for  ever  to  obstruct  and  paralyze  all 
^^  future    exertions  for   its  accomplishment  by  abandoning  the 
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"  porHona  having  particular  and  distinct  interesta,  the  monopoly 
"  of  some  of  its  most  productive  detached  portions.  It  ii 
"  essential  for  producing  the  greatest  national  advantages  that 
"  the  gain  on  the  more  profitable  parts  should  he  available  to  hear 
"  the  loss  of  others  of  deficient  revenue  ;  provided  only  that  in 
"  the  whole  a  fair  remuneration  for  the  capital  invested  can 
"  be  derived  from  the  undertaking." 

119.  It  vrill  be  manifest  how  importantly  this  principle,  which 
has  already  been  propounded  in  an  antecedent  part  of  this  state- 
ment, bears  on  the  enforcement  of  the  railway  as  an  entire  and 
comprehensive  measure  as  between  the  two  capitals  of  Bombay 
and  Calcutta,  and  that  notwithstanding  its  greater  length  and 
cost,  it  must,  in  addition  to  being  free  from  many  of  the  objections 
to  which  the  Masulipatam  line  is  liable,  be,  from  the  very  fact 
of  the  number  of  large  places  of  great  local  traffic  embraced,  much 
more  likely  to  be  remunerative.  Still,  even  with  this  aid,  and 
with  the  advantages  of  pervading  the  great  coal  and  iron  fields, 
it  is  obvious  that  over  many  districts,  and  those  probably  when 
the  cost  of  construction  would  be  greatest,  the  traffic  would  be 
least.  Consequently,  to  insure  the  great  fruits  of  a  perfect  com- 
munication across  India,  such  a  connection  with  the  great  chain 
of  correspondence  and  intercourse  between  Great  Britain  and 
China,  one  line  of  railway  must  be  formed  at  all  events,  in  its 
entirety^  and  thus  combine  the  most  important  advantage,  which 
cannot  be  too  often  reiterated,  of  making  the  profitable  portions  pay  for 
those  which  are  less  so^  thereby  insuring  the  benefits  of  the  railway 
to  those  remote  and  central  districts,  when,  in  the  words  of  a 
fellow-labourer  on  those  subjects,  "  if  the  pecuniary  returns  may 
not  be  so  great,  other  results  may  be  looked  for  well  calculated  to 
afford  the  highest  gratification  to  the  enlightened  legislator  and 
statesman." 

120.  In  reference  to  the  natural  and  inevitable  variation  in  the 
amount  of  traffic  over  various  parts  of  the  railway  between  the 
extremities,  it  may  not  be  irrelevant  to  observe  that,  in  treating 
in  a  previous  page  on  the  number  of  trains  daily,  it  was  not 
intended  to  intimate,  nor  must  it  be  assumed,  that  six  or  any  other 
given  number  should  necessarily  pass  daily  over  any  whole  line,  as 
from  Bombay  to  Calcutta,  to  produce  a  given  amount  of  traffic, 
but  that  such  extent  of  duty  might  be  performed  as  an  aggregate 
an  not  exceed  the  assumed  expense.  On  some  divisions  of  this 
line,  five,  six,  or  a  dozen  trains  may  leave  each  end  per  day,  while 
in  others,  two,  or  even  only  one,  might  be  required,  but  it  is 
impossible  in  this  stage  of  the  inquiry  to  enter  into  such  detail, 
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nor  is  it  necessary  so  long  as  the  average  rate  of  expense  jxjr  train 
mile  over  long  distances,  and  under  all  circumstances,  is  known  and 
can  be  'depended  on,  which  the  facts  previously  brought  forward 
demonstrate  most  fally. 

121.  Great,  however,  as  the  advantages  of  the  contemplated 
railway  would  be  to  all  parts  of  India,  it  is  of  the  most  vital 
importance  to  the  Bengal  districts,  possessing  as  they  do  the 
largest  amount  of  trade,  carrying  on  the  greatest  extent  of 
correspondence,  and  having  occasion  for  the  most  frequent  extent 
of  personal  intercourse  with  Europe  and  with  the  principal  stations 
in  India.  So  impressed  have  the  community  of  Calcutta  been  with 
the  high  importance  of  a  better  connection  with  the  mother 
country,  that  for  twenty  years  nearly  they  have  been  supplicating 
for  an  improved  communication,  and  especially  for  a  direct  steam- 
ship intercourse  from  the  Red  Sea  to  the  Hooghly :  lilieral  sub- 
scriptions to  the  amount  of  nearly  £20,000  have  been  made — with- 
out the  slightest  hope  of  return,  but  merely  to  forward  tliis  object 
generally  by  giving  a  command  of  funds  for  negotiation  and  in- 
vestigations—and to  this  fund  native  princes,  merchants,  and 
inhabitants  freely  and  liberally  contributed  in  common  with 
English  subjects.  Is  it  not,  then,  to  be  expected  that  they  will 
hail  with  acclamation  a  proposal  that  will  place  them  within  two 
days'  distance  of  Bombay,  and  at  the  same  time  open  an  economical 
channel  of  communication  with  the  interior  for  all  the  purposes  of 
interchange  of  native  produce  and  imported  manufactures  ? 

122.  Nor  will  the  English,  merchants  of  Bombay  and  the  in- 
telligent and  wealthy  Parsee  traders  be  backward  in  supporting  a 
measure  securing  to  their  port  the  inland  traffic,  which  imperfect 
roads  are  driving  away  to  a  much  more  distant  market.  If,  in 
short,  the  advantage  of  a  steam  connection  between  the  Red  Sea 
and  Calcutta  direct  were  so  great  as  to  elicit  the  expression  from 
Lord  William  Bentinck,  when  Governor-General  of  India,  "  that  it 
"  would  be  cheaply  bought  at  any  price,"  although  it  would  have 
left  Calcutta  still  fourteen  days  farther  from  England  than  Bombay, 
what  may  not  be  expected  from  the  opinion,  support,  and  exertion 
of  that  community  to  a  place  which  will  practically  place  them  on 
an  equal  footing  in  that  respect  ?  If  the  eloquent  pas.sage8  which 
are  extracted  below  from  the  manifesto  of  the  committees  ap- 
pointed to  forward  the  steamboat  arrangement  were  called  forth 
in  support  of  the  Calcutta  petitioners,  the  pen  of  the  talented 
writer  would  be  still  more  ready  to  support  so  satisfactory  and 
complete  an  arrangement  as  now  contemplated :  — 

124.  "To  India,"  says  that  writer,  "England  is  indebted 
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'*  for  wealth,  for  fame,  and  in  some  degree  for  the  prominent 
"  station  she  holds  among  the  nations  of  the  world.  In 
"  return,  she  has  a  duty  to  perform  to  the  countless  millions 
"  subject  to  her  sway— a  duty  which  can  never  bo  performed 
"  as  it  ought  to  be  until  the  barrier  which  upholds  their 
"  mutual  ignorance,  and  thence  fosters  their  mutual  preju- 
"  dices,  is  broken  down.  That  barrier  once  removed,  can  it 
**  be  for  one  moment  doubted  that  the  arts,  the  science,  the 
**  civilisation,  the  capital  of  England  would  rapidly  find 
"  their  way  to  India  ?  Their  very  nature  is  to  extend. 
"  They  only  require  a  road,  and  when  that  is  made  easy  to 
**  any  place  needing  their  presence  they  cannot  but  go. 
*'  India  does  need  these,  and  England  can  furnish  them,  and 
"  it  is  her  duty  to  do  so. 

125.  "It  is  her  bounden  duty  to  open  wide  the  doors  of 
"  India  for  the  entry  and  spread,  emphatically,  of  the  know- 
"  ledge  of  Europe.     It  is  the  one  thing  needed  in  India  to 
**  enable  her  to  advance,  as,  under  the  dominion  of  England, 
"  she  ought  to  do,  in  the  scale  of  nations,  and  this  can  only 
"  be  done  by  approximating  the  two  countries  in  the  manner 
"  proposed.     Among  the  advantages  to  England  would  be 
"  the  more  ready  employment  of  capital,  with  consequent 
"  extension  in  commerce,  and  the  greater  security  of  the 
"  Indian  empire,  and  numerous  other  similar  benefits  more 
"  and  more  apparent  to  those  who  have  paid  attention  to 
"  the  subject ;  and  nothing  would  appear  to  be  wanting  to 
"  insure  a  communication  being  established,  as  it  ought  to 
"  be,  on  the  most  enlarged  and  perfect  scale,  but  a  similar 
"  general  expression  of  the  public  desire  of  the  British 
"  Islands,  as  has  now  been  long  declared  through  all  parts 
"  of  India." 
126.  It  is  now  time  to  draw  this  long  Paper  to  a  close,  though 
not  without  expressing  a  hope  that  what  has  been  adduced  may 
lead  those  for  whom  it  is  intended  to  take  some  further  steps  in 
the  inquiry,  and  afford  another  opportunity  for  going  into  and 
discussing  the  points  of  railway  construction  and  working,  esti- 
mates, returns,  &c.,  and  a  variety  of  details  generally,  which  it  has 
been  impossible  to  attempt  at  present.     The  maps  hereto  attached 
have  been  compiled   with  the  kind  aid  of  John   Walker,   Esq., 
Geographer  to  the  East  India  Company,  to   whom  the   best   ac- 
knowledgments are  due  for  his  extreme  attention  and  valuable 
assistance.     The  general  points  herein  mentioned  are  marked  on 
Allen's  Map  of  India,  and  the  chart  of  the  route  between  England 

X  2 
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and  China  will  elucidato  tho  subject  of  the  distances  on  the  line  of 
steam-ship  transit. 

127.  Very  great  attention  has  been  experienced  from  the  ojfficer 
of  the  East  India  Company's  Library  and  Museum,  and  from  the 
librarians  of  the  Asiatic  and  Geological  Societies.  Professor  Hoyle 
afforded  the  loan  of  some  valuable  reports  and  pamphlets ;  and  it  is 
only  due  to  that  eminent  naturalist  to  refer  to  his  invaluable  work 
on  the  *  Productive  Eesources  of  India '  as  a  fount  from  whence 
much  information  has  been  drawn,  and  which  should  be  studied 
by  all  interested  in  the  advancement  of  India. 

128.  In  conclusion,  it  may  be  remarked  that  the  great  object 
herein  has  been  to  broach  the  leading  principles,  to  analyse  the 
principal  features  only  of  this  subject,  and  to  draw  the  attention  of 
those  interested,  and  who  have  originated  the  inquiry,  to  the  con- 
sideration of  the  proper  aspect  in  which  this  absorbing  question,  so 
pregnant  with  beneficial  results  to  India  and  to  Great  Britain, 
should  be  considered ;  for,  as  has  been  observed  elsewhere  of  tho 
advancement  of  similar  works  for  Ireland,  it  may  as  emphatically 
be  said  here : — 

"  Few  objects  of  ambition  would  be  more  honourable  than 
'*  that  of  being  instrumental  in  promoting  a  general  and 
"  comprehensive  system  of  internal  communication  by  rail- 
"  way  through  so  important  a  portion  of  the  empire  as 
"  British  India.'' 

(Signed)      Charles  B.  Viqnoles,  F.R.S. 

Civil  Engineer . 
(Daied) 

London,  September  22nd,  1842. 
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III. — Additional  Memoranda  as  to  the  Swedish  Railway  System, 
by  Mr.  C.  P.  Sandberg,  Assoc.  Inst.  C.E. 

In  order  to  show  the  extent  of  the  development  of  the  Swedish  railway  system 
from  a  technical  point  of  view,  the  tables  annexed  have  been  drawn'  up.  They 
are  divided  into  Tables  I.,  II.,  and  III.,  and  some  of  the  figures  therein  are 
taken  from  official  sources,  such  as  the  recently  published  '  Nordisk  Jembane- 
Kalender.' 

Table  I.  shows  the  cost,  gauge,  and  speed  of  the  lines  open  for  traffic,  the  weight 
of  rail  per  yard  in  use,  the  working  results  for  1871,  and  finally  the  working 
conditions.  Table  11.  deals  with  the  cost,  gauge,  and  speed  of  the  lines  actually 
in  constraction.  Many  new  schemes  are  proposal,  companies  are  in  course  of 
formation,  and  concessions  are  granted  to  carry  out  some  of  the  projects;  but  they 
are  not  included  in  the  table. 

Several  of  the  details  are  wanting  with  respect  to  the  lines  mentioned  iti 
Table  U.,  but  the  results  given  are  sufficiently  numerous  to  arrive  at  a  practical 
conclusion  with  regard  to  each  kind  of  gauge  and  construction. 

An  abstract  of  the  two  foregoing  tables  is  given  in  Table  IIL,  which  may 
now  be  more  particularly  analysed.  The  railways  in  Sweden  are  divided  into 
two  classes,  those  of  4  ft  8}  in.  and  those  of  a  narrower  gauge.  The  railways 
of  the  standard  gauge  are  again  subdivided  into  two  classes,  namely,  those  of 
heavy  and  of  light  construction.  The  narrow-gauge  railways  are  divided  into 
four  classes,  according  to  their  widths,  namely,  4  ft.,  3  ft  6  in.,  3  ft,  and  2  ft  6  in. 

The  total  lines  open  to  the  end  of  last  year,  with  their  average  cost  per 
mile  as  well  as  their  mileage,  as  derived  from  Table  I.,  are  arranged  for 
comparison  with  the  speeds  indicated  at  the  head  of  the  columns.  These  speeds 
are  obtained  by  taking  the  averages  recorded  in  the  tirae-tablea,  and  50  per  cent, 
is  added  to  obtain  a  maximum,  making  allowances  for  delays,  for  working  at 
lower  speeds  than  average  on  up-hill  gradients,  on  curves,  and  at  the  stations. 
Similar  figures  are  given  for  some  of  the  lines  in  course  of  construction,  assuming 
the  speeds  at  which  the  trains  are  proposed  to  be  worked,  and  taking  the  cost  as 
edtimated.  Next  follows  the  total  mileage  of  the  two  classses  taken  together  at  a 
mean  cost  per  mile,  from  which  it  will  be  seen  that  there  are  nearly  2,000  miles 
of  standard  gauge  open  und  in  construction,  as  compared  with  about  400  miles 
of  narrow  gauge,  or  out  of  2,400  miles  of  railways  there  are  only  17  per 
cent,  narrow-gauge  lines  as  against  83  per  cent,  of  broad  gauge.  Of  these  17  per 
cent.  5  per  cent,  are  unconnected,  and  12  per  cent  connected  with  the  main 
system.  The  unconnected  lines  consist  of  nine  separate  short  pieces  in  different 
parts  of  the  country,  115  miles  in  all,  principaUy  used  for  mineral  and  timber 
traffic  between  lakes  and  mines,  where  sledging  was  formerly  employed  in  the 
winter. 

Thus  the  total  mileage,  when  completed,  of  the  12  percent,  of  connected  narrow- 
gauge  lines  will  be  258  miles,  divided  between  eight  branch  lines.  But  at  present 
there  are  only  82  miles  open,  and  hence  there  is  only  one  instance  of  break  of  gauge 
in  all  Sweden,  namely,  at  Herrljunga. 

As  regards  this  solitary  example  of  break  of  gauge  from  4  ft.  to  4  ft.  8^  in., 
the  line  in  question  has  been  working  about  ten  years,  and  the  experience 
derived  from  it  must  have  greatly  influenced  the  decision  in  respect  to  the 
construction  of  other  railways  connected  with  the  main  lines,  so  much  so  thai 
in  the  history  of  ntarly  all  the  brunch  lines  we  find  that  after  subscribing 
capital  for  thu    first  estimated  cost  of   a   3  ft  or    3  ft.  6  in.  narrow-gauge 
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line,  the  next  proceeding  has  been,  in  nearly  all  instances,  to  oonsidtr 
whether  the  gauge  should  not  bo  changed  to  4  ft.  8^  in.;  and  in  most 
cases  there  has  been  an  augmentation  of  capital  to  meet  the  dilTerenoe  in 
cost  in  maiutiiining  the  standard  gauge.  This  was  only  a  few  weeks  ago  the 
case  with  the  Malmo-Ystad  line.  In  one  instance,  the  Norbcrg  line — constructed 
about  ten  yeiirs  ago— a  widening  to  the  standtird  gauge  is  now  going  on  to  meet 
the  approaching  mitin  line.* 

However,  th(!re  are  instances  where  there  is  no  more  capital  available,  wherfl 
railway  communication  is  a  necessity,  and  where  the  expected  traffic  is  so  small 
that  it  would  hardly  pay  even  for  a  narrow-gauge  line.  Of  this  class  there  are  six 
lines,  averaging  20  mUes  each  in  length,  which  may  be  termed  feeders  to  the 
main  line,  cheaply  constructed  for  low  speed  and  light  agricultural  traffic.  The 
comparison  between  the  relative  mileage  of  the  broad  and  narrow  gauge  lines 
shows  that  the  narrow-gauge  idea  has  of  late  met  with  very  little  encouragement 
in  Sweden. 

In  comparing  the  cost  of  the  standard-gauge  lines  of  heavy  and  light  c-on- 
struction  with  the  cost  of  the  narrow-gauge  lines,  it  is  esdcntial  to  include 
the  speed  as  a  most  important  factor,  for  unless  that  is  done  when  com- 
paring the  cost  of  the  standard  gauge  of  heavy  construction  with  that  of  the 
narrow  gauge,  the  advantage  is  all  on  the  side  of  the  latter,  but  taking  tlie  speed 
in  as  a  factor  of  the  cost  of  making  a  line  it  seems  to  be  more  deserving  of 
consideration  than  even  the  gauge. 

The  Swedish  State  lines,  costing  nearly  £7,000  per  mile,  running  at  a  maximum 
speed  of  37  miles  per  hour,  tiken  with  the  light  lines  of  standard  gauge  at  £4,000 
a  mile,  with  a  speed  of  23  miles  per  hour,  give  an  average  cost  of  sttndard-gauge 
lines  amounting  to  about  £G,000  per  mile,  capable  of  a  general  maximum  speed 
of  33  miles. 

Against  this  the  narrow-gauge  lines  of  different  widths  constructed  at  an 
average  cost  of  £2,900  a  mile,  are  capable  of  a  maximum  speed  of,  say,  15  miles  pt}r 
hour;  but  the  retison  why  they  are  so  much  cheaper  is  that  many  of  them 
are  not  adapted  to  passenger,  but  only  for  minerul  and  timber  traffic.  Finally, 
the  two  are  set  sidu  by  side  in  the  table,  so  as  to  coniptire  cost,  speed,  and  gauge. 
It  will  be  seen  at  once  that  the  cost  is  nearly  in  direct  proportion  of  the  spi'cd 
whatever  may  be  the  giuige,  and  of  those  comparing  most  favourably  are  the 
light  standard  gauge  and  the  3  ft.  6  in.  gauge,  which  have  an  advance  4  per 
cent,  of  speed  over  that  of  cost,  whereas  the  4  ft.  gauge  has  just  so  much  less 
speed  as  compared  with  its  cost.  Singularly  enough,  besides  the  G'lS  miles  of 
heavy  lines  of  standard  gauge  now  in  construction,  the  two  kinds  of  railways  mobt 
in  vogue  in  Sweden  at  the  present  time  are  the  400  miles  of  the  light  standard 
gauge,  and  the  88  miles  of  3  ft.  tJ  in.,  but  none  of  4  ft. 

In  conclusion,  as  far  as  the  practice  on  the  Swedish  railways  goes,  it  must  be 
first  stated  that  the  information  given  in  tlie  tables  is  put  down  as  nearly  as  can 
be  ascertained,  and  as  fairly  as  possible.  It  is  manifest  that  the  figures  are 
liable  to  modification,  especially  with  regard  to  lines  in  construction,  but  they 
are  given  as  estimated  and  in  accordance  with  practice  already  obtained,  and  for 
the  sole  purpose  of  technical  comparison.  These  results  depending  iu  groat 
measure  on  local  circumstances  in  SwetJen  may  not  be  applicable  to  other  countries 
except  on  similar  conditions.    There  is  of  course  nothing  to  prevent  a  higher  speed 


»  Since  the  above  was  written  the  Swedish  mall  brings  news  of  a  contemplated  widening  of  the 
3ft.  6 in.-gaugo  Sundsvall-Torpshammar  lino,  in  view  of  tbe  approaching  extension  of  SL-ite  liius 
in  that  direction.  This  line,  after  careful  consideration  in  Parliament,  is  to  be  constructed  as  a 
'  liglit  railway '  on  the  4  ft.  n^  in.  gauge. 
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beiog  adopted  on  narrow-gauge  railways  than  what  ia  run  on  those  in  Sweden, 
but  in  such  case  they  must  bo  constructed  for  the  purpose,  with  more  favourable 
g^dients  and  curves,  with  stronger  permanent  way  and  rolling  stock,  and  at  a 
consequently  increased  cost.  So  much  so,  that  the  conclusion  Bfr.  Elworth,  the 
Director  of  the  State  lines  in  Sweden,  arrived  at  three  years  ago.  as  to  the  difference 
in  cost  between  narrow  gauge  and  broad  gauge  for  the  same  kind  of  work  done, 
seems  to  guide  railway  construction  in  Sweden  even  now,  at  least  judging  from 
the  tables. 

The  cost  of  translading  of  goods  and  passengers,  and  the  delay  and  incon- 
venience caused  tlioreby,  is  unimportant  when  compcured  to  the  loss  of  time 
incurred  by  traveling  over  long  distances  at  a  low  Bpee<l,  but  it  sliould  not  be  lost 
Bight  of  where  time  is  of  value.  In  Sweden,  with  the  standard  gauge  already 
established  to  a  great  extent,  a  cheaper  and  lighter  construction  seems  to  be 
preferred  to  break  of  ga.uge.  This  is  at  least  the  case  with  some  of  the  private 
companies  who  cannot  afford  to  copy  the  heavy  system  of  broad  gauge,  of  which 
the  Government  railways  are  the  tyjK). 

As  there  are  u  great  many  opponents  to  the  construction  of  light  standsird- 
gauge  lines,  worke<l  in  connection  witli  the  heavy  ones,  owing  to  tlie  apprehended 
destruction  of  the  lighter  rails  in  case  the  engines  in  use  on  the  heavily-constructed 
lines  should  run  over  them,  the  follo?nng  calculations  may  possibly  serve  to 
obviate  some  of  their  objections  : — 

In  the  instance  of  the  Swedish  State  lines,  with  rails  weighing  661b.  per  yard, 
and  a  27-ton  engine  running  at  37  miles  per  hour,  the  maximum  effect  on  the 
rail  may  be  taken  as  37  x  27  =  999. 

In  the  case  of  a  line  of  standard  gauge  of  light  construction  with  rails  weighing 
50  lb.  per  yard,  as  used  on  some  of  the  joining  lines,  we  have  66  :  50  : :  999  :  756 

and    ->  =  28  miles  per   hour,  as  the  proportionate   maximum  speed  for  the 

lighter  rail,  so  far  as  safety  is  concerned.  As,  however,  there  are  also  other 
effects  of  the  heavy  engine,  such  as  crushing  the  rail-head,  and  bending  the  rail, 
the  load  on  each  driver  must  in  no  case  exceed  one-half  and  two-thirds  of  what 
tlie  rail  and  rail  joint  will  carry  without  taking  a  permanent  set  It  is  clear 
that  the  reduction  of  the  speed  cannot  compensate  for  too  great  a  disproportion  in 
the  weight  of  the  engine  as  comparc-d  with  that  of  the  permanent  way ;  but  on 
the  other  hand  it  is  obvious  that  where  the  difference  is  not  too  g^eat,  the 
k>wering  of  the  speed  will  overcome  the  difficulty  of  absolutely  limiting  the 
rolling  stock  to  its  respective  road.  In  case  of  emergency,  such  as  war,  a  some- 
what heavier  rolling  stock  could  very  well  be  used  without  risk,  although  it  is 
quite  right  that  each  road  should,  as  far  as  possible,  be  worked  by  rolling  stock 
suited  to  it.  In  giving  these  W(  igiits  of  rails,  it  need  scarcely  be  snid  that  their 
etficiency  does  not  depend  solely  upon  the  weight,  but  also  upon  the  form  of 
section  and  the  quality,  inasmuch  as  a  501b.  rail  of  modem  section  and  good 
quality  will  do  the  work  of  a  GO  lb.  section  if  of  extravagant  form  and  poor 
quality.  Although  Sweden  can  show  a  few  cheap  narrow-gauge  lines,  the 
light  construction  of  the  broad  gauge  is  preferred  from  sufficiently  long  experience 
of  their  relative  vidue.  The  reason  seems  to  lie  in  the  warning  presented  by  the 
solitary  example  of  break  of  gauge,  con])led  with  the  already  fhrm  establish  men  t 
of  the  standard  gauge  in  the  country,  and  not  from  any  disbelief  in  the  efticiency 
of  the  narrow  gauge,  judged  by  itself,  for  countries  where  there  is  no  staudant 
gauge  system  already  constructed. 
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Tablb  I.~Co0t,  Gaugb,  ahd  Sfeed 


NamsovLotx. 


MUfr- 


Weight 
of  Rail, 
Ite.per 
YanL 


Total  Obst  of  Oonatniction  per  Ei^llBh  Mile. 
(Single  Line) 


4  ft  8t  in. 
Oftnge. 


4  ft.  8i  in. 
Oange. 


4ft.0ln. 
Oaoge. 


3ft61n.  .  2ft.6in. 
Cktnge.    I    Geuge. 


State  Lines  .  .  . 
Royal  Swedish  .  . 
Gefle-Dala    .     .     . 

Total.     .     . 

Ystad-Ealof  .     .     . 

LandsoTODa  -  Heldng- 
boi^Eslof      .     . 

Kristianstad    -  Heeele- 
holm    .... 

Wezlo-AlfVesta  .     . 

Manna  Sandaide 

Total.     .     . 

Borae-Herrljuuga    . 

Uddevalla  -  Wenenborg- 
Herrljnnga     .     . 

Wessman  Barken  - . 

Norberg  .... 

Soderhamn  .     .     . 

HndiksraU  .     .     . 

Total .     .     . 

Koping-Uttersbcrg . 

Kristlnchamn-Sjdandan 
Fryksta  .... 

Total.     .     . 
Kroppa    .... 


54 
57 


lbs. 
66 
66 


7,450    I 


fi  Q11     i  (standard  Gauge, 
^'^*^    I  (Heavy  Construction. 
6,817    Ij 


803    MUe8at£7,32a 


47 

50 

4,477 

87 

50 

4.778 

18 

50 

4,730 

U 

50 

3.784 

6 

44 

5.584 

Standard  Gauge, 
Light  Oonstruction. 


119    Miles  at 


£4,603 


25 

46 

57 

43 

11 

40 

10 

44 

9 

40 

7 

45 

119     Miles 


22 

7 
4 


34 

25 
25 


CJonnected  with  ;  *'^^^ 

Standard  Gauge  ^  a  mn 

Lines.  !  *'^^ 

I  4.094 

I  3.517 

:  5,030 

,  3.800 
I               I 

at  ..  ..     £;  4.466 


Narrow  Gauge. 


Unconnected 
'Lines. 


33     MUes  at 


6         18     Miles  at 


I  1.960 

3.428 
2,370    i 


£.  2,322 


I 


£    1.440 


8TATB  BAILWAY8  OF  INDU* 


313 


or  LnriB  Ofbm  iob  Tbario  in  Sweden. 


■ 

Working  Besolta  for  1871. 

Working  Oonditions. 

Gitw 

Proportion 

of  Working 

Ezpenaes 

to  grots 

Receipts. 

Net  Profit 

OD  Cost  of 

OoDftnictl<»i. 

tmrSac 

TewB. 

Speed  Worked  to. 

Deecriptloa 

Maxlxnani. 

Average. 

Trafflfi. 

£ 

peroent 

percent. 

mediam. 

miles  per  boor. 

616 

50-2 

3-7 

10 

39 

26 

Mixed. 

508 

56-8 

3-4 

17 

24 

16 

MineraL 

1,449 

42-3 

12  1 

.14 

22 

15 

Timber. 

' 

Speed 

87 

25 

310 

500 

3-1 

7 

22 

15 

AgrioalturaL 

498 

501 

51 

8 

24 

16 

f  t 

414 

44-8 

4-8 

8 

18 

12 

» • 

881 

54-9 

4-2 

8 

24 

16 

» > 

1,222 

38-2 

12-8 

10 
Speed 

18 
23 

12 
16 

ff  > 

827 

41*4 

4-2 

10 

26 

17 

• » 

888 

50-2 

3-5 

8 

24 

16 

» » 

424 

50-4 

50 

13 

15 

10 

MineiaL 

477 

401 

8-0 

17 

21 

14 

»f 

1.014 

58-7 

8*8 

12 

15 

10 

Timber. 

650 

48-8 

8-7 

13 

Speed 

15 
22 

10 
14 

t  • 

216 

56-4 

4-7 

7 

17 

11 

Mineral. 

546 

42*5 

8-7 

17 

12 

8 

t  f 

• 

509 

350 

13-8 

22 
Speed 

12 
15 

8 
10 

> » 

427 

24-5 

22-2 

19 

8        !          5 

MinoiaL 
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Table  II. — Cost,  Gauge,  and  Speed  Proposed  fob  Lines  in  Oohstruction  in  Sweden 


Naxx  or  Railway. 


» 


state  Lines  ...  162 
Bergslftgernas  (Fah-\  iqq 

lunKihl).  .  j/^'* 
HalmstadJonkoping  I  97 
Halsberg  -  Motala-\!  rq 

Mjolby  .  .  ./  ^^ 
Frovi-Ludvika  .  .  (  58 
Stockholm-Westeras   {117 

Kiylbo-Norberg.     .  '  11 


lbs. 
66 

64 

57 

60 
56 

57 


Total  Cost  per  English  Mile  (Single  Line). 


^1 


7,000  l^    . 

7,000 

4,639 


4,fi 


«f<5 


I 


StADdard  gauge,  heavy 
ooiiMtmction,  suited  to  a 
maximum  speed  of  37 
miled  per  hour. 

I  Widened  from  4  ft.  to  4  ft. 
)    S^in. 


IVflcriptton 

of  expected 

TrafBc. 


Mixed. 

{Mineral  and 
timber. 
Timber. 

{Mineral  and 
timber. 


ii" 


Total   ....    626 

Average  cost  of  393  miles  £6,358  per  mile. 


Nykoping-Molnbo  . 
Nassjo  Osciirshamn. 
Oarlscronu-Wexio  . 
Upsala-Gcfle  .  . 
Helsingborg  Hessle-) 
holm  .  .  .  .  f 
Kulmar-Emmeboda . 

Nora-Carlskoga .     . 

Nynasbaiinn .     . 


Total   ....    400 

Average  cost  of  183  miles 


32 

90 

45 

69 

50 

68 

45 

47 

45 

35 

45 

34 

45 

25 

36 

3,160  ) 
;4.648 


3.907 
13,800 


Standard  gauge, 
light  construction , 

*  suited  to  a  maxi- 
mum speed  of  23 
miles  per  hour. 


Sundsvall  -  Torps-1 
hammar    .     .     ./ 

Carlshumn  -  Wies-j 
landa  .     .     .     ./ 

Total   .... 


Palsboda-Finspong 
Ulrioehamn  -  War-| 


tofla 
Total 


45 
36 

miles 

30 
25 


•   I 


57     miles 


r 


Wikem-Mocktfln     .  21 

Hjo-Stenstorp    .     .  19 

Lidkopint;    -  SkarnO  qt. 

Stonstorp  .      .      .  f  "^^ 


25 


£3,809  per  mile. 

3,134 
2,154 


Speed,  Hiy 
15  miles 
per  hour. 


Timber. 


Coal. 

Timber. 
(Mineral  and 
\    timber. 

Mixed. 


Timlw. 


at 


£2,588  per  mile. 


Narrow 
Gauge. 

at 


MinemI  and 
timber. 


Total 


70     miles      at 


Sp^ed.  2.287  '     ..      I 
Bay  10  j  I 

pcrb^mr.  1»304  |      ..       Agricultunil. 

;  I 

£1,904  iier  mile. 


fl,754      Mineral. 

)Speed,8fly,8   | 
miltS  per  ;j  1,754,  AgiicuUural. 
hour.  '  I  ' 

..     ,U.759 

£1,756  per  mile. 
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Table  HI. — Cost,  Gauge,  and  Speed  Compared  of  Railways  in  Sweden. 


Standard,  4  ft.  H^  in.  Gango. 


Iff^vy  Construe-  Light  ni)n«f.ruc- 

liiin.    Maximum  tion.    Maximum 

Spe«l  worlcM  to  Sppod  worlccd  to 

37  Miles  per  '23  Mile"  per 

Kuur.  Huur. 


Narrow  Gauge. 


4  ft.  3  ft.  6  in.                  3  ft.                 3  ft  6  in. 

Maximum  Maximum     '     Maximum          Miixlnium 

8\tevd  worked  Speed  worked      Speed  to  be       Spi'ed  worked 

to  22  Miles  to  16  Mile*       worked  lo  10   .     tii  8  Miles 

per  Hour.  per  llour.      Miies  per  Hour.      per  Hour. 


LINE8  OPEN. 


m!le:»  miles  miles  miles 

803  At  £7,328      119  at  £4.G03  119at£4,466   33at£2,322 


.miles 

*    Gat £1,440 


LINES  IN   CONSTRUCTION. 


miles  I  miles 

62G  at  £0,358     400  at  £3,809  , 


miles  I  miles  miles 

88at£2,r)88  57  at  £1.904  70at£l,756 


TOTAL   MILES  AT  MEDIUM  COST. 


mlleii  miles 

1.429  at  £6,933  I    519  at  £3.991 


Standard  Cange. 

1,948  milcd  at  £6,127  per  mile. 

Worked  at  spfod  of  3:J  miles 
^  pcT  hour. 


miles  miles 

119at£4,466121at£2,515 


miles  mile4 

57Ht£l,904'76at£l,731 


Narrow  Gaup;o. 
378  miles  at  £2,884  per  mile. 

Worked  at  speed  of  15  miles  per  hour. 


COST  COMPARED  Wmi  SPEED  PER  CENT. 


Cost,  100  per  ct.     58  per  cent.      64  per  cent.  36  ptr  cent.  27  per  cent.  25  per  cent. 
Spoe<l,  100  „  62       ..  60        „         40        „         27        „         22        „ 


Note.— Cort.  100  per  cent.  =  £6,903  per  mile. 
}Spc'e<l,  h)0  \ier  cent.  =  37  milea  per  hour. 
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IV, — Additional  Meimoranda  as  to  the  Denver  and  Bio  Grande 
railway,  by  Mr.  George  Allan,  M.  Inst.  C.E. 

The  following  partionlarB  of  the  Denver  and  Bio  Grande  Road  can  be  relied 
upon  as  coireot : — 

Its  track  bed  is  &om  10  ft.  to  12  ft.  wide,  and  is  laid  with  sleepers  of  Rocky 
Mountain  pine  6  in.  by  5  in.,  6  ft.  long,  and  2  ft.  apart  centre  to  centre. 

The  rails  are  of  the  Vignoles  section,  30  lbs.  to  the  yard,  fish  jointed,  and  in 
24  ft.  lengths. 

The  road  is  as  well  ballasted  as  any  first-lass  American  road,  as,  for  instance, 
the  Pennsylvania  Central. 

The  passenger  engines  have  40  inch  drivers,  4  wheels  coupled,  and  a  pair  of 
smaU  leading  wheels ;  cylinders  9  in.  by  16  in.,  weight  on  drivers  20,000  Ibe., 
and  total  weight  25,000  lbs. 

The  freight  engines  have  36  inch  drivers,  6  wheels  coupled,  and  a  pair  of  small 
leading  wheels ;  cylinders  11  in.  by  16  in.,  weight  on  driven  30,000  lbs. ;  total 
weight  35,000  lbs. 

Both  clasaes  are  of  the  Pennsylvania  Central  Company's  pattern,  and  each  has 
a  4  wheel  tender,  weighing  wiUiout  coal  and  water  6,000  lbs. 

All  the  carriages,  or  cars  as  they  are  called,  are  built  on  tbe  bogie  systeno. 

The  day  cars  are  fitted  up  with  two  seats  on  one  side  and  one  seat  on  the  other 
side  of  a  central  passage,  and  some  are  arranged  somewhat  after  the  fashion  of 
Pullman's  celebrated  dining-room  cars,  vnth  seats  for  one  passenger  on  each 
side  of  the  passage,  or  for  two  passengers  at  each  table.  Tbe  dimensions  of  the 
passenger  cars  are  as  follows  : — 

Length  of  platform 40  ft. 

Ditto  of  body 35    „ 

Width  of  body  outside 7    „ 

»    Ditto         inside 6}  „ 

Height  inside  to  centre  of  dome 7}  „ 

Ditto  above  rail  to  fioor  beams 2^  „ 

Ditto  above  rail  to  top  of  dome 10}  „ 

Ditto  of  centre  of  gravity  above  rail 3   ft.  2  in. 

Angle  of  stability 60^ 

Each  car  seats  36  passengers  and  has  two  water-closets.  The  bogies  have 

each  4  wheels  of  24  in.  diameter.    The  total  weight  of  a  car  is  15,000  lbs.  ^ 

The  freight  stock  consists  of: — 

Weight.  Capacity. 

4  wheel  platform  trucks 4,000  Ibe.  10,000  lbs. 

4  wheel  high-sided  trucks 3,500  „  10,500  „ 

4  wheel  covered  trucks 4,500  „  9,500  „ 

Bogie  platform  trucks 6,250  „  20,000  „ 

The  bogie  covered  wagons  are  of  the  following  dimensions,  &c. : — 

Length  over  the  frame 23  ft.  7  in. 

Ditto  of  body  . 


Width  of  body  outside  . 
Ditto  of  body  inside  . 
Height  of  floor  above  rail 
Height  inside     .     .     . 
Diameter  of  bogie  wheels 


22 

6 

6 

2 

6 
20  in. 
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Angle  of  stability  when  empty 56^ 

Ditto  when  loaded  with  wheat  ....      51° 

Floor  area 132  square  ft. 

Space  in  box 792  cubic  ft 

Weight 8.800  lbs. 

Capacity 17,600  lbs. 

The  cattlft  cars  are  mounted  on  4  wheel  bogie  trucks,  with  bodies  24  ft.  long, 
by  6  ft.  wide  inside,  their  weight  is  8,000  lbs.  They  carry  each  9  head  of  catUe, 
whilst  the  cars  on  the  4  ft.  8|  in.  gauge  are  28  ft  long,  weigh  18,000  lbs.  to 
20,000  lbs.,  and  carry  14  liead  of  cattle ;  the  saving  being  397  lbs.  of  dead  weight 
per  head  in  favour  of  the  narrow  gauge. 


V. — Additional  Memoranda  as  to  the  Goods  Traffic  conveyed  over: 
the  Bombay,  Baroda,  and  Central  India  railway,  during  the 
years  1870  and  1871,  &o.,  by  Lieut.-Colonel  J.  Pitt  Kennedy, 
M.  Inst.  C.E. 

The  following  Table  gives  a  classification  of  the  goo-is  traffic  conveyed  over  the 
Bombay,  Baroda  and  Central  India  railway,  312  miles  in  extent,  during  the 
years  1870  and  1871.  Columns  1  and  2  show  43  varieties  of  goods  conveyed. 
Columns  3  and  4  show  the  approximate  specific  gravity,  per  cubic  foot  compared 
with  the  bulk  per  ton  of  each  kind.  These  columns  are  offered  as  the  only 
test  by  which  the  fitness  of  different  railway  gauges,  or  the  proper  distanoe 
between  the  raiU  of  the  wagon  track  for  the  conveyance  of  traffic,  can  possibly  be 
established,  in  aooordance,with  the  relation  existing  between  the  bulk  and  weight 
of  the  prevalent  classes  of  product  to  be  conveyed.  They  show  that  the  fitting 
gauge  for  the  conveyance  of  light  products  must  be  wide,  while  that  for  con- 
veying heavy  miiierals  may  be  narrow,  whilst  the  wide  gauge  suits  both  light 
and  heavy  goods  or  materials.  They  prove  that  the  5  ft.  6  in.  gauge,  established 
for  India  in  1851,  was  the  most  suitable  that  could  have  been  selected;  and  that 
the  3  ft.  3  in.  gauge,  noW  sought  to  be  established,  would  nut  merely  introduce  the 
inconvenience  of  a  break  of  gauge,  as  in  England,  but,  in  addition,  would  inflict 
a  serious  wound  on  the  conmieroe  of  India,  by  providing  a  wholly  unsuitaUe 
means  of  transport  for  the  products  to  be  conveyed. 

Cubic  feet 
The  first  seven  kinds  of  products  (1  to  7)  comprise  goods  of  the 

lightest  specific  gravities,  ranging  from  224  to  90  cubic  ft.  per 

ton,  and  make  an  aggregate  of 8,232,802 

The  next  fifteen  kindd  (8  to  22),  ranging  from  80  to  50  cubic  ft. 

per  ton,  make  an  aggregate  of 7,202,827 

The  next  fourteen  kinds  (23  to  36),  ranging  from  45  to  25  cubic  ft. 

per  ton,  make  an  aggregate  of .         ...  .         .       1,994,291 

The  last  seven  kinds  (37  to  43),  ranging  from  20  to  5  cubic  ft.  per 

ton,  make  an  aggregate  of .  270,785 

All  the  above   forty-three  kinds,  composing   the  entire  year's  | 
traffic,  varying  in  their  specific  gravities  from  10 lbs., to  443  lbs.  >     17,700,655 
per  cubic  foot  of  bulk,  make  a  total  of   .         .         .         •        .1 

The  goods  so  classified  are  in  every  respect  adapted  for  transport  in  the  existing 
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wagons  of  the  5  ft.  6  in.  gange,  whilst  only  the  last  seven  heavy  kinds,  37  to  43, 
or  less  thun  one  sixty-fifth  part  in  bulk  of  the  products,  would  be  suitable  for  a 
8  ft.  3  in.  gauge. 

The  table  also  shows  that  nine-tenths  of  the  ordinary  traffic  of  popu- 
lous districts  consist  of  commodities  applicable  to  the  food  and  clothing, 
&c.,  of  man,  requiring  bulky  space  in  the  vehicles  of  transport,  and  this 
applies  equally  to  populous  districts  where  minerals  are  produced.  The  minerals 
can  be  conveniently  carried  on  a  medium  wide  gauge.  The  bulky  goods 
cannot  be  economically  conveyed  on  a  narrow  gauge,  which  must  neces- 
sarily in  that  case  consist  of  double  lines;  nor  can  passengers,  oxen,  horses, 
infantry,  cavalry,  field  artillery,  or  siege  artillery.  These  must  all  be  fur- 
nished with  a  wide  through  gauge  line,  whether  short  special  branches  of 
narrow  gauge  be  used  for  minerab)  or  not,  as  in  Wales,  in  order  to  reach  the 
nearest  station  on  the  general  traffic  line  of  the  country.  It  is  a  most  costly 
error  to  lay  down  a  narrow-gauge  line  merely  to  initiate  the  improvement  of  a 
waste  district.  The  right  course  in  that  case  is  to  construct,  when  necessary,  a 
good  smooth  carriage  road  from  the  most  convenient  station  of  the  nearest 
railway,  and  laid  out  upon  the  best  levels  that  the  country  will  admit,  to  secure 
the  power  of  ultimntely  laying  down  rails  to  the  pn)per  national  gauge,  but 
placing  upon  the  road,  in  the  interim,  Thomson's  traction  engine  and  trucks 
without  rails.  Such  a  road,  furnished  with  its  train  complete,  need  not  cost 
more  than  £500  to  £1,000  per  mile,  exclusive  of  large  bridges;  and  when  the 
district  is  developed  up  to  the  requirement  of  a  regular  railway,  the  rails  can  be 
laid  down,  and  the  road  traction  engine,  with  its  train,  can  be  moved  forward  to 
some  other  district  requiring  its  temporary  services  without  any  loss  or  waste 
whatsoever.  Twelve  miles  of  improvable  waste  district  can  thus  be  put  under 
a  process  of  rapid  improvement  for  what  each  single  mile  would  cost  upon  the 
narrow  gauge  system. 

The  plea  of  economy  urged  by  those  who  advocate  the  narrow-gauge  lines  for 
general  traffic  is  a  misleading  delusion.  Their  complication  where  there 
is  the  amouut  of  traffic  requiring  a  railway  would  make  them  more  costly,  even 
as  single  lines,  than  those  constructed  on  the  proper  gauge.  The  table  refers 
to  a  line  on  the  5  ft.  6  in.  gauge,  312  miles  in  length,  with  a  ruling  gradient  of 
one  in  five  hundred.  The  last  extension  of  this  line,  BO  miles  in  length,  has 
just  been  completed  under  the  chief  Resident  Engineer,  Mr.  Francis  Matliew, 
M.  Insi  C.E.,  within  an  expenditure  of  £5,500  per  mile.  Had  Mr.  Mathow's 
rate  of  cost  been  the  rule,  instead  of  the  exception,  in  constructing  Indian  rail- 
ways, their  profits  from  the  commencement  would — calculated  nt  tlie  existing 
rates  of  freights  and  fares — have  reached  from  8  per  cent,  to  10  per  cent,  on  the 
outlay,  and  in  that  case  nothing  would  have  been  heard  of  the  absurd  proposal 
of  a  reduction  of  gauge.  Hence  the  remedy,  now  called  for,  is  an  extension  of 
Mr.  Mathew's  principle  of  economically  constructing  railways  upon  tlio  standard 
'East  Indian  gauge  of  5  ft  6  in.  A  reduction  of  that  gauge,  as  now  proposed 
must  be  much  more  costly,  and  would  be  utterly  incapable  of  providing  lor  the 
requirements  of  traffic  when  it  reaches  the  inevitable  development  due  to  a 
sufficiently  extended  railway  intercourse.  This  future  increase  may  be  estimated 
at  least  as  amounting  to  thirty-fold  the  present  agricultural  production,  with  a 
consequent  proportional  increase  of  railway  traffic 

On  this  line  wo  have  not  had  occasion  to  run  more  than  three  through 
trains  daily  each  way;  when  the  traffic  requires  four  through  trains  each 
way  it  will  be  time  to  lay  a  second  track ;  four  through  trains  daily  each 
way  would  necessitate  sixteen  crossings  between  the  up  and  down  trains. 
But  sixteen  crossings  on  a  narrow  gauge  of  3  ft.  3  in.  could  only  get  through 
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one-fifth  of  onr  traffic.  Henct),  bad  we  been  condemned  to  the  narrow  gauge 
we  muj$t  hnve  laid  down  a  double  line  before  we  ever  opened  for  trafiSc.  In 
fact,  the  great  cliaracteristic  of  single  line  working  is,  that  the  number  of 
crossings  between  up  and  down  trains  increases  as  the  square  of  the  number  of 
tliroagh  trains  daily  each  way  :  on,  say  a  twelve-hours'  jotimey,  our  present  three 
trains  would  give  nine  such  crossings  -  quite  complication  enough.  Their 
equivalent  on  the  narrow-gauge  single  line  would  require  the  square  of  fifteen,  or 
225  crossings  in  a  day— an  utter  impossibility ! 

Every  competent  engineer  who  lays  down  a  line  of  railway  must  feel  responsible 
for  securing  that  what  ho  provides  shall  suffice,  not  for  the  mere  wants  of  the 
present  day,  but  for  kt  eping  pace  with  the  largest  development  of  traffic  that 
shall  ever  take  pLice,  without  undoing  anything  that  has  been  done. 

In  this  view  the  principal  subjects  for  consideration  in  any  estimate  as  to  the 
future  maximum  amount  of  traffic  for  which  he  or  his  successors  must  provide 
transport,  may  bo  summarized  as  follows : — 
First. — Thsit  only  about  one-fourth  of^he  surface  of  India  is  yet  cultivated,  owing 

to  the  deficiency  of  roads  for  the  conveyance  of  produce  to  market. 
Second.— That  ignorance   of  sound  principles  in  agriculture  now  limits  the 

acreablo  produce  of  the  cultivated  land  to  less  than  one-fourth  of  what  it  must 

hereafter  be  when  the    present  wise  intentions  of   Government   regarding 

agricultural  instruction  shall  have  had  time  to  operate. 
Third. — That  the  intended  increase  of  irrigation  from  reservoirs,  dams,  and 

canals,  &c.,  must  still  farther  cnormoui^ly  increase  the  surplus  agricultural 

produce,  for  which  transport  must  be  hereafter  provided. 
Fourth. — That  mineral  produce  is  likewise  only  awaiting  something  like  human 

energy  for  its  further  development. 
Fifth. — That  the  trunk  lines  of  India  are  enormously  in  excess  of  length  os 

compared  with  those  of  England;  a  fact  which  must  proportionally  increase 

the  Comparative  goods-truck  accommodation  that  will  in  future  bo  required 

upon  Indian  trunk  linos. 
Sixth. — That  the  London  and  North  Western  Bail  way  Company,  on  a  much 

wider  gauge  than  that  here  objected  to,  have  already  been  obliged  to  quadruple 

their  4  ft.  8^  in.  tracks  over  one-third  of  their  main  line  between  London  and 

Lancashire. 

These  memoranda  may  be  appropriately  closed  with  the  following  extract 
from  the  Victorian  Correspondent's  letter,  dated  Melbourne,  14th  August, 
which  appeared  in  the  *  Times*  of  Tuesday,  October  1st,  1872: — "A  remark- 
able change  in  the  views  of  our  Lower  House  has  served  to  illustrate  the  use 
of  the  Upper,  to  which  our  self-styled  Liberals  object  as  a  mischievous  obstruc- 
tion. In  considering  the  extension  of  our  railway  system  in  November,  1871, 
the  Assembly,  yielding  to  a  popular  cry  for  cheap  construction  and  to  the 
recommendations  of  the  press,  determined,  in  opposition  to  the  decidedly 
expressed  opinion  of  Mr.  Higinbotham,  the  engineer-in-ehief,  to  make  the  new 
lines  on  a  3  ft.  C  in.  gauge,  instead  of  continuing  the  former  of  5  ft.  3  in.  The 
Couneil,  after  hearing  the  evidence  of  the  engineer  and  others,  refused  to  pass 
the  Construction  Bill  without  a  cUiUso  requiring  the  assent  of  both  Houses  to  any 
change  from  the  oil  gauge.  The  As?^embly  disagreed  with  the  amendment,  and 
the  matter  remained  in  abeyance  until  this  Session.  In  the  interval,  our  Agent- 
General  had  collected  the  opinions  of  eminent  engineers  from  different  parts  of 
the  world,  which  supported  Mr.  Higinbotham's  view.  The  matter  has  been 
again  discussed,  and  the  Assembly  reversed  its  former  judgment  by  a  majority 
of  42  to  10  against  the  break  of  gauge.  The  new  lines  are  now  being  constructed 
on  the  5  ft  3  in.  gauge." 
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VL— Report  of  Mr.  J.  E.  Tanner,  M.  Inst.  C.E.,  on  a  Light  Bail- 
way  to  connect  the  larger  towns  of  the  PunjIb  with  LahoriB. 

Mt  Dbab  Saundebs,  December  6, 1861. 

I  HEREWITH  send  you  the  estimate  you  asked  me  to  make  out.  I  have 
made  it  out  for  50  (fifty)  miles,  as  the  rolling  stock,  &c.,  will  be  about  the  same 
for  every  50  miles. 

The  expense  of  the  construction  of  the  proposed  railway  is  not  much  when  we 
consider  that  money  is  about  to  be  expended  on  the  conservancy  of  the  Indus  and 
Jailaw,  and  that  money  spent  on  such  conservancy  will  be  an  annual  expense  to 
the  Government  of  the  Punj&b,  for  do  what  one  may  to  procure  a  good  channel, 
fit  for  the  present  or  any  kind  of  steam-boat  (compatible  with  really  quick  traffic), 
the  unstable  soil  of  the  bank  with  such  a  stream  renders  the  said  channel  liable 
to  be  shifted  in  the  course  of  a  single  night.  All  money  expended  on  conser- 
vancy may  be  styled  a  venture ;  while  such  is  not  the  case  with  money  expended 
in  converting  one-half  of  the  present  roads  into  a  light  railway  suitable  for  low 
speeds. 

The  annual  expenditure  of  keeping  up  the  D&k  horses  and  carts,  bullook 
trains,  &c.,  and  the  large  staff  of  servants  necessary  for  the  present  D&k,  would 
go  towards  the  construction  of  the  proposed  light  railway.  The  use  of  one -half  of 
the  roads  has  often  been  agreed  in  favour  for  a  railway ;  and  with  the  proposed 
speed  an  objection  can  hardly  be  raised,  as  12  miles  an  hour  is  about  the  rate  that 
the  D&k  cart  itself  travels. 

Yours  sincerely, 

(Signed)       John  Edward  Takneb. 

R.  Saunders,  Esq.,  Postmaster-General,  Punj&b. 

India  is  only  ready  for  railways  in  the  neighbourhood  of  such  cities  as  Calcutta, 
Madras,  Bombay,  Kurrachee,  Lahore,  Umritsir,  and  Mooltan,  where  undoubtedly 
they  will  soon  repay  the  money  expended  on  them,  to  connect  Kotree  with 
Mooltan,  Lahore  with  Peshawur,  Lahore  with  Ferozepoor,  Hawul-Pindee  with 
Murree,  Umballah  with  Kalka,  and  Meerut  with  Delhi ;  between  which  towns  the 
traffic  is  very  great,  but  not  sufficient  to  induce  the  Government  to  grant  the  5  per 
cent,  guarantee  on  the  enormous  outlay  necessary  for  a  railway,  for  it  could  not  pay 
as  a  matter  of  speculation  for  years  to  come.  It  behoves  us,  therefore,  to  procure 
a  means  of  carrying  goods  and  passengers  with  a  certainty  and  speed  much  greater 
than  can  be  attained  by  horses  and  camels.  Surely  this  could  be  performed  by 
a  light  railway,  and  the  traffic  carried  by  light  engines  on  the  longer  lines,  and  by 
horses  on  the  shorter  branches.  Speed  with  the  light  engines  not  to  exceed 
8  miles  for  goods  and  12  miles  for  passengers.  In  tiiis  way  the  traffic  would 
increase  in  the  same  proportion  as  if  a  railway  (proper)  had  been  constructed. 

When  the  traffic  requires  greater  speed,  then  a  railway  can  be  constructed  with 
a  certainty  of  paying ;  and  the  light  rails  that  had  been  used  could  then  be  laid 
down  between  other  towns  that  would  be  ready  for  such  a  branch  line. 

itofl*.— The  rails  I  would  propose  would  be  of  the  weight  of  28  lbs.  a  yard  run, 
which  would  suit  a  traffic  of  8  miles  for  goods  and  12  miles  for  passengers.  Be- 
tween Kotree  and  Mooltan  I  would  propose  a  rather  heavier  rail — 32  lbs.  a  yard — 
for  that  is  the  only  link  wanting  of  W.  P.  Andrew,  Esq.'s  scheme,  and  must,  as  he 
always  foretold,  make  Kurrachee  the  best  port  for  all  passengers  from  India  to 
England,  and  will  bring  even  Calcutta  a  week  nearer  to  England. 

Sleeper$,— The  difficulty  in  procuring  wood  for  sleepers  in  the  Punjab  makes  it 
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almost  a  necessity  that  Greave's  cast-iron  pots  should  be  nsed.  They  are  not 
difficult  in  packing  while  laying  the  line ;  and  in  moving  the  line  at^any  time  to 
another  part  of  the  country  we  should  not  be  put  to  the  expense  of  renewing 
worn-out  sleepers,  while  the  extra  expense  in  the  first  instance  is  very  slight. 

Earthfjoorh, — If  one-half  of  the  road  is  allowed  to  be  used  for  the  railway,  the 
bridges  and  earthwork  will  be  very  slight 

Fencing. — Fencing  to  be  made  of  balrol  or  other  hard  wood,  except  when  water 
is  easily  procurable,  and  then  a  low  mud  wall. 

Tank  and  Stations. — ^As  there  is  a  well  close  to  the  road  at  all  the  serrails,  a 
small  tank  made  of  wood  capable  of  containing  water  for  3  (three)  engines,  and  a 
shed  for  receiving  goods,  is  all  that  will  be  necessary ;  and  the  serrails  and  D&k 
bungalows  will  tinswer  amply  for  station  accommodation  for  the  present.  When 
the  traffic  requires  more,  such  a  station  as  is  suited  to  the  requirements  can  easily 
be  built. 

Engines  and  BoUing  Stock, — The  engines  would  cost  in  England  about  £800  to 
£1,000.    The  trucks  must  differ  according  to  the  kinds  of  traffic  expected. 

Laying  the  Line.— -The  rails  from  their  lightness  will  be  easy  to  handle,  which 
will  overcome  the  great  difficulty  we  have  in  India  of  laying  heavy  rails.  The 
rails  might  be  laid  at  the  rate  of  six  miles  a  month,  with  two  English  platelayers 
for  superintending  the  gangs.  As  camels  could  carry  the  rails  easily,  there  would 
be  no  great  difficulty  in  getting  the  rails  from  the  river  bank,  or  carrying  our 
own  material. 

Expense  for  the  construction  of  50  miles  of  proposed  light 

railway £100,000 

Per  mile  (exclusive  of  rolling  stock) 2,000 

Crossing  the  Rivers. — The  best  way  for  crossing  the  rivers  would  be  by  a  steam 
ferry.  A  pier  would  have  to  be  run  out  on  each  side  of  the  river ;  and  as  there 
will  be  no  heavy  superstructure,  and  the  trains  themselves  will  be  light,  they 
need  not  be  expensive,  but  only  sufficiently  strong  to  prevent  their  being  washed 
away  by  the  floods. 

(Signed)        John  Edward  Tannbr,  M.  Inst.  C.E. 


325 


INDEX. 


Airy,  Sir  G.  B.,  remarks  as  to  the  Royal  Commission  appointed,  in  1845,  to  con- 
sider the  question  of  the  break  of  gange,  69. — Ditto  as  to  the  introduction  of  a 
break  of  gauge  in  India,  70, 72.— Ditto  as  to  numerical  estimates  of  the  incon- 
veniences of  break  of  gauge,  71. — ^Ditto  as  to  a  change  of  gauge  and  rolling- 
stock  on  the  Eastern  Counties  railway,  71. — ^Ditto  as  to  the  impossibility  of 
providing  rolling-stock  upon  one  railway,  so  as  to  be  always  ready  to  meet  that 
upon  another  gauge,  71. — Ditto  as  to  the  extreme  character  of  the  difficulty  of 
break  of  gange  in  India,  owing  to  that  country  being  held  by  the  sword,  71. — 
Ditto  as  to  the  question  of  width  of  gauge  as  applied  to  India,  72. — Ditto  as  to 
the  difficulty  of  carrying  field  artillery  and  horses  on  narrow-gauge  lines,  72. 
—Ditto  as  to  the  curves  on  the  Todmorden  Valley  railway,  72. — Ditto  as  to 
the  importance'  of  rails  not  being  over- canted,  and  as  to  conical  tires,  72. 

Allan,  G.,  remarks  as  to  the  actual  construction  and  working  of  narrow-gauge 
railways  in  the  United  States,  and  particularly  of  the  Denver  and  Bio  Grande, 
3  ft.  gauge,  railway,  164.  —  Ditto  as  to  the  conclusions  arrived  at  by  the 
American  convention  of  railway  engineers,  held  at  St  Louis  in  1872. 165. — 
Ditto  as  to  the  capacity  of  narrow-gauge  wagons  for  the  conveyance  of  live 
stock,  &o.,  166.— Ditto  as  to  the  dividend  paid  by  the  Denver  and  Bio  Grande 
milway,  167.— Ditto  as  to  the  sufficiency  of  the  mbtre  gauge  for  the  amount  of 
traffic  carried  on  the  Indian  railways,  167. — Ditto  as  to  the  questions  of  speed, 
of  break  of  gauge,  and  of  the  fitness  of  the  m^tre-gauge  railways  for  military 
purposes,  167, 168.— Ditto  as  to  the  effect  of  a  break  of  gauge  at  Lahore,  168. — 
Additional  memoranda  as  to  the  Denver  and  Rio  Grande  railway,  317. 

Allport,  J.,  remarks  as  to  the  evils  of  break  of  gauge,  101, 103. — Ditto  as  to  the 
expeuse  and  loss  arising  from  the  transhipment  of  salt  from  the  narrow  gauge 
to  the  broad  gauge  at  Bristol,  101. — Ditto  as  to  the  extra  weight  of  the  brockd- 
gauge  trucks  causing  loss  as  dead  weight  in  the  transhipment  of  general  goods 
truffic,  102. — Ditto  as  to  the  difficulties  attendant  upon  the  transhipment  of 
the  men,  horses,  and  guns  of  an  army,  102. — Ditto  as  to  the  difficulties  of  the 
break  of  gauge  on  the  Grand  Trunk  railway  of  Canada,  103. — Ditto  as  to  its 
being  possible  that  the  adoption  of  the  narrow  gauge  for  the  State  railways  of 
India  might  entail  the  loss  of  that  country  to  the  governing  classes,  103. — 
Ditto  as  to  its  being  imperative  that  the  entire  railway  system  of  India  should 
bo  constructed  upon  one  uniform  gauge,  103. 

Appendix  to  discussion,  257. — I.  ^  East  India  (Railways) :  Return  to  an  address 
of  the  Honourable  the  House  of  Commons,  dated  11th  March,  1873; — for 
'  Copies  of  Correspondence  between  the  Government  of  India  and  Court  of 
Directors,  relating  to  the  present  gauge  of  5  ft.  6  in.  of  the  Indian  railways; 
and  of  the  minutes  of  Lord  Dalhousie  and  the  reports  of  the  consulting 
engineers  on  the  subject  of  the  gauge,' "  258. — II.  Report  of  Mr.  C.  B.  Vignoles, 

z 


325 


INDEX. 


Airy,  Sir  G.  B.,  remarks  as  to  the  Royal  Commission  appointed,  in  1845,  to  con- 
sider the  question  of  the  break  of  gange,  69. — Ditto  as  to  the  introduction  of  a 
break  of  gauge  in  India,  70, 72. — Ditto  as  to  numerical  estimates  of  the  incon- 
veniences of  break  of  gauge,  71. — Ditto  as  to  a  change  of  gauge  and  rolling- 
stock  on  the  Eastern  Counties  railway,  71. — Ditto  as  to  the  impossibility  of 
providing  rolling-stock  upon  one  railway,  so  as  to  be  always  ready  to  meet  that 
upon  another  gauge,  71. — Ditto  as  to  the  extreme  character  of  the  difficulty  of 
break  of  gange  in  India,  owing  to  that  country  being  held  by  the  sword,  71. — 
Ditto  as  to  the  question  of  width  of  gauge  as  applied  to  India,  72. — Ditto  as  to 
the  difficulty  of  carrying  field  artillery  and  horses  on  narrow-gauge  lines,  72. 
—Ditto  as  to  the  curves  on  the  Todmorden  Valley  railway,  72.— Ditto  as  to 
the  importance'  of  rails  not  being  over- canted,  and  as  to  conical  tires,  72. 

Allan,  G.,  remarks  as  to  the  actual  construction  and  working  of  narrow-gauge 
railways  in  the  United  States,  and  particularly  of  the  Denver  and  Bio  Grande, 
3  ft.  gauge,  railway,  164.  —  Ditto  as  to  the  conclusions  arrived  at  by  the 
American  convention  of  railway  engineers,  held  at  St.  Louis  in  1872, 165. — 
Ditto  as  to  the  capacity  of  narrow-gauge  wagons  for  the  conveyance  of  live 
stock,  &0.,  166.— Ditto  as  to  the  dividend  paid  by  the  Denver  and  Bio  Grande 
railway,  167.— Ditto  as  to  the  sufficiency  of  the  m^tre  gauge  for  the  amount  of 
traffic  carried  on  the  Indian  railways,  167. — Ditto  as  to  the  questions  of  speed, 
of  break  of  gauge,  and  of  the  fitness  of  the  mbtre-gauge  railways  for  military 
purposes,  167, 168. — Ditto  as  to  the  effect  of  a  break  of  gauge  at  Lahore,  168. — 
Additional  memoranda  as  to  the  Denver  and  Rio  Grande  railway,  317. 

Allport,  J.,  remarks  as  to  the  evils  of  break  of  gange,  101, 103. — Ditto  as  to  the 
expense  and  loss  arising  from  the  transhipment  of  salt  from  the  narrow  gauge 
to  the  broad  gauge  at  Bristol,  101. — Ditto  as  to  the  extra  weight  of  the  broad- 
gauge  trucks  causing  loss  as  dead  weight  in  the  transhipment  of  general  goods 
truffic,  102. — Ditto  as  to  the  difficulties  attendant  upon  the  transhipment  of 
the  men,  horses,  and  guns  of  an  army,  102. — Ditto  as  to  the  difficulties  of  the 
break  of  gauge  on  the  Grand  Trunk  railway  of  Canada,  103. — Ditto  as  to  its 
l)€ing  possible  that  the  adoption  of  the  narrow  gauge  for  the  State  railways  of 
India  might  entail  the  loss  of  that  country  to  the  governing  classes,  103. — 
Ditto  as  to  its  being  imperative  that  the  entire  railway  system  of  India  should 
be  constructed  upon  one  uniform  gauge,  103. 

Appendix  to  discussion,  257. — I.  ^  East  India  (Railways) :  Return  to  an  address 
of  the  Honourable  the  House  of  Commons,  dated  11th  March,  1873; — ^for 
'  Copies  of  Correspondence  between  the  Government  of  India  and  Court  of 
Directors,  relating  to  the  present  gauge  of  5  ft.  6  in.  of  the  Indian  railways ; 
and  of  the  minutes  of  Lord  Dalhousie  and  the  reports  of  the  consulting 
engineers  on  the  subject  of  the  gauge,' "  258. — II.  Report  of  Mr.  C.  B.  Vignoles, 


326  STATE  RAILWAYS  OF  INDU. 

F.R.S.,  Past  President  Inst.  G.E.,  on  the  Hindostaneo  Mthvay,  September  22, 
1842,  264.— III.  Additional  memoranda  as  to  the  Swedish  railway  syitem,  by 
Mr.  C.  P.  Sandberg,  Asaoc.  Inst.  CLE.,  309. — lY.  Additional  memoimnda  as  to 
the  Denver  and  Kio  Grande  railway,  by  Mr.  George  AUun,  M.  Inst  C.E.,  317. 
— v.  Additional  memoranda  as  to  the  goods  traffic  conveyed  over  the  Bombay, 
Baroda,  and  Central  India  railway,  daring  the  years  1870  and  1871,  &c.,  ^ 
Lieut.-Colonel  J.  Pitt  Kennedy.  M.  Inst.  C.E.,  318.- VI.  Report  of  Mr.  J.  E. 
Tanner,  M.  Inst  C.E.,  on  a  Light  Railway  to  connect  the  larger  towns  of  the 
Punjab  with  Lahore,  December  6, 1861,  823. 
Andrew,  W.  P.,  remarks  as  to  cheap  railways,  and  a  break  of  gauge  being  two 
distinct  questions,  18. — Ditto  as  to  the  Indus  Valley  line  of  railway  having  been 
so  long  delayed,  18.— Ditto  as  to  the  introduction  of  a  break  of  gauge  into  the 
Indian  territory,  18. — ^Ditto  as  to  the  evils,  confusion,  and  loss,  incident  to  a 
break  of  gauge  on  the  Great  Western  railway,  19. — Ditto  as  to  the  difficulty 
and  confusion  involved  in  the  movement  of  troops,  especially  in  India,  19. — 
Ditto  as  to  the  XJmbeyla  campaign,  19.— Ditto  as  to  the  political  importance  of 
the  question  of  the  Indus  Valley  system  of  railways  with  branches  to  the  Rhyber 
and  Bolan  passes,  20. — Ditto  as  to  the  benefits  whic^i  the  taxpayer  of  India  derived 
from  the  payment  necessary  to  make  up  the  guaranteed  interest  on  railways,  21. 
— Ditto  as  to  the  extent  of  increase  of  tho  commerce  of  India  after  the  intro- 
duction of  railways,  with  tables  of  the  trade,  revenue,  and  debt,  in  illustration, 
21,  22.— Ditto  as  to  the  traffic  on  the  Punj&b  railway,  and  as  to  the  population 
and  area  of  the  Punj&b,  22,  23.— Ditto  as  to  the  charge  for  the  transhipment  of 
goods  from  one  gauge  to  another,  23. — Ditto  as  to  the  question  of  milways  in 
India  not  yielding  a  direct  profit,  and  as  to  the  counterbalancing  political  and 
military  advantages,  23. — Ditto  as  to  the  provision  of  £1,600,000  fur  the  deficit 
occurring  from  the  railways  now  in  operation,  160.— Ditto  as  to  tho  railways  in 
India  not  paying  large  dividends  being  the  fault  of  the  Government,  in  not 
having  paid  sufficient  attention  to  the  oonbtruction  of  common  roads,  160. — 
Ditto  as  to  the  sites  of  railway  bridges  in  the  Punj&b,  160. — Ditto  as  to 
the  Scinde  railway  now  being  meant  to  compete  with  the  river  Indus,  161. — 
Ditto  as  to  the  break  of  gauge  in  the  Indus  Valley  being  a  matter  of  Imperial 
importance,  161. 

Berkley,  G.,  remarks  as  to  the  introduction  of  the  narrow  gauge,  and  of  breaks 
of  gauge,  174. — Ditto  as  to  the  fallacy  of  comparing  the  cost  of  existing 
railways  with  estimates  for  narrow-guuge  railways  of  inferior  capacity,  175. — 
Ditto  as  to  the  necessity  for  considering  the  increase  of  wealth  and  of  com- 
mercial activity  caused  by  the  introduction  of  raQways  into  a  country,  176, 177. 
— Ditto  as  to  the  assumption  that  heavy  rails  would  be  adopted  if  the  State 
railways  of  India  were  made  on  tlie  5  ft  6  in.  gauge,  176. — Ditto  as  to  the  \m\ 
of  heavy  engines  on  light  rails  at  a  low  speed,  176.  -  Ditto  as  to  the  length  of 
State  railways  under  construction,  or  now  intended  to  be  made.  177.— Ditto  as 
to  the  want  of  bad  weather  roads  in  India,  177.— Ditto  as  to  the  construction  cf 
railways  being  justified  by  advantages  not  represented  by  dividend,  177. — 
Ditto  as  to  the  effect  of  the  introduction  of  railways  into  India,  and  as  to  tlio 
increase  in  the  imports  and  exports  since  the  year  1849, 178,  179.— Ditto  as  to 
the  saving  effected  by  the  railways  in  the  carriage  of  cotton,  178.— Ditto  as 
to  the  dividend  now  earned  not  representing  the  required  capacity  of  tho 
existing  railways,  178.— Ditto  as  to  the  necessity  for  making  railways  capable 
of  carrying  at  least  the  maximum  existing  traffic,  179.— Ditto  as  to  the  traffic 
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on  a  part  of  the  Great  Indian  Peninsula  railway,  179.  -  Ditto  as  to  the  traffic 
on  English  railways  between  the  years  18^19  and  1867,  179. — Ditto  as  to  a 
misapprehension  which  he  thought  had  arisen  with  regard  to  Mr.  Fowler*s 
report,  179.— Ditto  as  to  Mr.  Bruco's  estimates  of  the  cost  of  lines  made  in 
India  on  the  5  ft.  G  in.  gauge  and  on  the  mbtre  gauge,  180.— Ditto  as  to  the 
average  excess  of  cost  of  the  railways  on  the  5  ft.  6  in.  gauge,  181. — Ditto  as  to 
the  saving  to  be  effected  by  making  railways  on  the  mbtre  gauge  not  being 
equivalent  to  the  serious  disadvantages  of  brenks  of  gauge,  181. — Ditto  as  to 
the  Indoro  line,  and  as  to  the  evils  of  breaks  of  gauge  to  be  established  on 
that  line  by  the  construction  of  the  proposed  State  railways  passing  Indore, 
181.— Ditto  as  to  the  questions  of  cost  of  maintenance  and  of  working,  184. — 
Ditto  as  to  the  evils  of  a  break  of  gauge  in  India,  182.— Ditto  as  to  the  alter- 
ation of  the  gauge  on  the  Great  Western  railway,  182. — Ditto  as  to  the 
desirability  of  proceeding  with  works  which  would  increase  the  productiveness 
of  India,  and  utilise  the  existing  railways,  183. 
Bidder,  G.  P.,  Pnst-Presideut,  remarks  as  to  a  report  made  by  him  to  the  dirocton 
of  the  Scindo,  EHinjab,  and  Delhi  railways,  as  to  the  probable  consequences 
of  the  introduction  of  the  3  ft.  6  in.  gauge  into  India,  35. — ^Ditto  as  to  a  Com- 
mission being  appointed  to  proceed  to  Norway  to  inspect  a  railway  in  that 
country,  35.— Ditto  as  to  a  railway  in  Norway  on  a  3  ft  6  in.  gauge  between 
Ghristiania  and  the  Port  of  Drammen,  36. — Ditto  as  to  the  Norwegian  *  Stor- 
thing,' or  Parliament,  having  enacted  that  for  the  future  the  Stato  railways 
should  only  bo  constructed  on  the  standard  gauge  of  4  ft  8^  in.,  36. — Ditto 
as  to  the  large  dividend  on  the  Festiniog  railway  arising  entirely  from  the 
exceptional  character  of  the  traffic,  36. — Ditto  as  to  the  alleged  economy  in 
the  introduction  of  the  metre  gauge  for  the  Indus  Valley  railway,  36,  87. 
— Ditto  as  to  the  cost  of  transport  in  India^  and  as  to  the  charge  made  by 
the  East  Indian  railway  for  hauling  up  engines  and  wagons  from  Calcutta 
to  Delhi,  37.— Ditto  as  to  the  rolling-stock  required  for  a  railway  broken  up 
into  sections,  37. — Ditto  as  to  the  traffic  of  the  Indus  Valley,  37. — Ditto  as 
to  the  saving  effected  in  rolling-slock  from  the  adoption  of  a  continuous  line 
of  railway,  38.— Ditto  as  to  an  estimate  of  the  several  items  and  total  extra 
cost  involved  in  adopting  the  metre  gauge  for  the  State  railways  of  India,  38. — 
Ditto  as  to  the  inconveniences  resulting  from  ditto,  ditto,  38.— Ditto  as  to  the 
commercial  loss  per  ton  resulting  from  a  break  of  gauge,  and  as  to  the  change 
of  gauge  on  the  Great  Western  railway,  38,  39. — Ditto  as  to  the  advantages 
derived  by  the  people  of  India  from  the  construction  of  railways,  39. — Ditto  as 
to  the  original  financial  arrangement  for  executing  the  Indian  Stato  railways, 
and  as  to  the  desirability  of  its  being  altered,  89.— Ditto  as  to  a  contract  for  the 
construction  of  the  Delhi  railway,  40. — Ditto  as  to  the  mode  in  which  technical 
investigations  were  conducted  on  behalf  of  the  Indian  Government,  40,  41. — 
Ditto  as  to  a  report  upon  the  economy  which  could  be  effected  in  the  Indus 
flotilla,  41. — Ditto  as  to  the  difficulties  arising  from  want  of  practical  knowledge 
on  tlie  part  of  the  military  officera  employed  by  the  Indian  Government  upon 
public  works,  41. — Ditto  as  to  the  reason  for  the  adoption  of  the  m^tre  gauge 
for  the  State  railways  of  India,  41. — Ditto  as  to  the  width  of  the  rolling-stock 
proposed  for  ditto,  and  as  to  the  consequent  width  of  the  formation  of  the 
excavations,  over-bridges,  and  under-bridges,  42. — Ditto  as  to  an  extract  from  a 
report  of  Mr.  Juland  Dan  vers,  made  in  1872,  42.— Ditto  as  to  the  det«irability 
that  the  development  of  the  Indian  railways  should  not  be  arrested  by  the 
introduction  of  a  break  of  gauge,  42. — Ditto  as  to  an  extract  from  a  minute  of 
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tho  late  Etirl  of  Dalliouuie,  Governor-General  of  India,  respc'Cting  the  gauge  of 
Indian  railways,  duUsl  4th  July,  1850,  43. 

Bruce,  G.  B.,  remarks  as  to  whether  the  saving  to  be  effected  by  the  introduction 
of  a  new  gauge  into  the  Indian  railway  system  would  compensate  for  the  evils 
of  a  break  of  gauge,  55,  56. — Ditto  as  to  workin<;j:  the  iraflUc  of  broad-gauge 
railways  with  light  rails  by  light  engines  and  rolling-stock,  55. — Ditto  as  to 
the  money  value  of  a  break  of  gauge,  56. — Ditto  as  to  the  alleged  saving  of 
constructing  the  Indian  State  railways  on  the  narrow  gauge,  whicli  hud  been 
deduced  from  the  estimates  of  Mr.  Hawkshaw  and  of  Mr.  Fowler,  56, 5S,  60, 231. 
— Ditto  as  to  the  estimates  for  216  miles  of  metre-gauge  railway  construetiug  in 
the  south  of  India,  57. — Ditto  as  to  the  width  of  the  vehicles  being  a  truer 
test  of  tho  cost  of  a  railway  than  the  width  of  the  gauge,  58. — Ditto  as  to 
the  alleged  economy  in  working  narrow-gauge  lines,  59. — Ditto  as  to  the  Indian 
guaranteed  railways  not  paying,  59. — Ditto  as  to  running  heavy  engines  over 
light  rails,  60. — Ditto  as  to  the  platforms  on  the  Madras  railway,  60. 

Bmnlces,  J.,  remarks  as  to  the  gauge  of  railways  being  a  question  of  circum- 
stances, 122. — Ditto  as  to  the  Brazilian  railway  system,  123. — Ditto  ns  to  tho 
comparative  area  and  population  of  India  and  of  Brazil,  123. — Ditto  as  to  both 
broad-gauge  railways  and  narrow- gauge  railways  being  required  in  India,  123. 
— Ditto  as  to  the  objections  to  the  use  of  the  5  ft.  6  in.  gauge  for  the  milwayd 
of  India,  124. — Ditto  as  to  avoiding  a  break  of  gauge  on  the  main  trunk  lines 
by  a  more  economical  construction  of  lines  on  the  5  ft.  6  in.  gauge,  124. — Ditto 
as  to  the  construction  of  m^tre-gauge  lines  of  the  character  of  steam  tramroads 
OS  feeders  to  the  railway  system,  124. — ^Ditto  as  to  its  being  an  error  to  con- 
struct the  Indus  Valley  railway  as  a  narrow-gauge  line,  125. — Ditto  as  to  tlie 
inconvenience  and  delay  occasioned  by  tho  Mont  Genis  summit  line  constructed 
upon  a  narrow  gauge  between  the  French  system  of  railways  at  St.  Michel 
and  the  Italian  system  at  Susa,  125,  126. — Ditto  ns  to  a  break  of  gauge  being 
an  evil  to  be  avoided  at  almost  any  cost  of  construction,  12G. 

Danvers,  J.,  remarks  as  to  the  cost  of  railways  being  in  proportion  to  tlicir  dimen- 
sions, 116. — Ditto  as  to  the  cost  of  the  Oudli  and  Kohilkund  railway,  severally 
estimated  as  a  broad-gauge  line,  and  as  a  narrow-gauge  line,  116. — Ditto  as  to 
several  estimates  of  the  relative  cost  of  narrow-gauge  railways  and  of  broad- 
gauge  railways,  117. — Ditto  as  to  light  narmw-guugo  lines  being  sufficient  to 
accommodate  most  districts  in  India,  117. — Ditto  as  to  break  of  gauge,  117. 

Dennis,  W.,  remarks  as  to  the  saving  which  would  lave  resulted  from  the  constrnc- 
tion  of  a  line  in  the  west  of  England  on  the  4  ft.  8^  in.  gauge,  instead  of  on 
the  7  ft.  gauge,  191. — Ditto  as  to  a  tabular  statement  giving  the  comparative 
cost  of  construction  of  the  line  on  both  gauges,  192,  193. — Ditto  as  to  the 
railway  being  one  of  only  average  difficulty,  192. 

Evans,  W.  W.,  reference  to  his  report  against  the  use  of  the  narrow  gauge  for  tho 
railways  of  the  British  Colony  of  Victoria,  122. 

Fox,  0.  D.,  remarks  as  to  the  cost  of  constructing  and  of  working  niilwaya  not 
being  entirely  dependent  upon  the  gauge,  62. — Ditto  as  to  tlie  necessity,  in 
adopting  a  gauge,  of  considering  the  special  circumstances  and  requiremc-ntH 
of  the  country,  62,  63. — Ditto  as  to  the  gauges  adopted  in  India,  Caua<la,  Ireland, 
Queensland,  and  Norway,  62,  63. — Ditto  as  to  tho  efficiency  of  tho  3  ft.  6  in. 
gauge,  63,  65. — Ditto  as  to  break  of  gauge  and  interchange  of  rolling-stock,  01. 
— Ditto  as  to  altemtions  of  gauge  in  England,  Canada,  and  the  United  StatoK, 
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G4.— Ditto  as  to  the  capacity  of  the  3  ft.  6  in.  gauge,  and  as  to  ^  width  and 
dimensions  of  the  rolling  stock  adopted  in  Queeiiskud,  in  Canada,  and  in  India, 
65,  60. — Ditto  as  to  the  cost  of  running  trains  or  of  hauling  goods  on  different 
gauges,  ij6. — Ditto  as  to  the  comparatiye  cost  of  broad-gauge  railways  and 
of  narrow-gauge  railways,  66. — Ditto  as  to  a  contract  between  the  Chruatic 
Railway  Company  and  the  Secretary  of  State  for  India,  entered  into  in  1870, 
and  as  to  the  construction  of  light  broud-gauge  lines  in  England  and  in  India 
67,  68. — Ditto  as  to  the  existing  and  proposed  railway  system  of  India,  68,  69. 

Galton,  D.,  Ciipttiin,  R.E.,  remarks  as  to  the  undcsirability  of  introducing  the 
metre  gauge  into  the  Indian  railway  system,  73.— Ditto  as  to  the  question 
of  sidings,  73. — Ditto  as  to  break  of  gauge  and  as  to  the  cost  of  transhipment 
of  goo<ls,  74.— Ditto  as  to  the  amount  of  damage  to  salt  from  transhipment! 
74.— Ditto  OS  to  the  effect  of  railways  upon  the  movements  of  an  army,  75. 
— Ditto  as  to  tlic  arrangements  made  by  the  Germans  during  the  Franco- 
Prussian  war  for  the  supplies  of  their  army  in  France,  75.— Ditto  ditto  for  the 
conveyance  of  the  wounded,  75. — Ditto  as  to  the  alleged  difficulty  of  controlling 
the  expenditure  on  Indian  railways,  76. — Ditto  as  to  the  construction  of  railways 
under  Government  instead  of  imder  companies,  76. 

Grierson,  J.,  remarks  as  to  the  respective  lengths  of  broad  gauge,  of  mixed 
gauge,  and  of  narrow  gauge,  on  the  Great  Wistern  railway,  206. — Ditto  as 
to  the  rolling-stock  and  engines  on  ditto,  206. — Ditto  as  'to  the  breaks  of 
gauge  on  ditto,  and  as  to  the  amount  of  tonnage  transferred  in  the  course 
of  a  year  in  consequence,  206. — Ditto  as  to  the  objections  to  break  .of  gauge, 
206. — Ditto  as  to  the  cost  of  transfer,  206.— Ditto  as  to  damage  to  goods 
from  a  transfer,  207.— Ditto  as  to  the  amount  of  compensation  for  damage  to 
goods  arising  from  transfer,  incurred  by  the  Great  Western  Railway  Company, 
during  the  year  1870,  207. — Ditto  as  to  the  delay  arising  from  break  of 
gauge,  208.— Ditto  as  to  the  construction  of  new  lines  of  railway  on  a  different 
gauge  from  that  of  existing  lines  being  in  bome  cases  a  desirable  ooivse  to 
adopt,  208. — Ditto  as  to  a  railway  on  a  3  ft  6  in.  gauge,  which  was  being 
constructed  from  the  railways  on  the  5  ft.  3  in.  gouge  from  Ennis  to  the  ooabt 
of  Chire,  208.— Ditto  as  to  the  alteration  in  the  gauge  of  the  Great  Western 
railway,  208. — Ditto  as  to  the  broad  gauge  on  tiiat  line,  209.— Ditto  as  to  the 
necessity  of  adopting  an  uniform  gauge  throughout  South  Wales,  209.— Ditto 
as  to  an  extract  from  a  memorial  from  manufacturers,  merchants,  colliery 
owners,  and  otliors,  in  1866,  for  the  extension  of  the  narrow  gauge  throughout 
the  South  Wales  line,  210.— Ditto  as  to  the  alteration  of  273  miles  of  railway 
west  of  Swindon,  210. — Ditto  as  to  the  advantages  derived  from  the  existence 
of  un  uniform  gauge  throughout  that  district,  211. -Ditto  as  to  a  letter  from 
Mr.  A.  Brogden  as  to  the  beneficial  effect  of  ditto,  211. — Ditto  as  to  the 
separation  of  the  railway  systems  of  India  by  the  adoption  of  the  metre  gauge  for 
the  proposed  lines,  211. — Ditto  as  to  the  change  of  gauge  on  the  West  Coruwall 
railway  from  Truro  to  Penzance,  211. — Ditto  as  to  the  dividend  earned  by  the 
existing  railways  in  India,  212. — Ditto  as  to  the  value  of  railways  toa  country,  212. 
— Ditto  as  to  the  strategic  evils  of  a  break  of  gauge,  213,  214. — ^Ditto  as  to  the 
movement  of  troops  in  the  United  Kingdom,  and  as  to  the  delay  arising  from 
tho  required  concentration  of  the  rolling-stock,  213. — Ditto  as  to  the  provision 
of  rolling-stock  on  the  Lahore- Peshawur  line,  213. — Ditto  as  to  the  destruction 
of  tiie  rr.l ling-stock  of  that  imirow-guu«?e  line  being  equivalent  to  the  dcatruction 
of  the  railway  itself  for  all  practical  purposes,  214. — Ditto  lus  to  the  advuntiigi^s 
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of  oomtrneting  that  line  on  the  5  ft.  6  in.  gaage,  214.— Ditto  as  to  a  report 
of  the  Royal  Gommianon  on  RaUways  in  1867,  214.— Ditto  as  to  the  probable 
neoearitj  of  the  fntnre  alteration  of  one  of  the  ganges  on  trunk  lines,  if  the 
proposed  new  lines  in  India  were  made  on  the  m^tre  gange,  214. — ^Ditto  as 
to  the  clioice  of  mttre-gnnge  railways  or  of  no  railways  in  India,  215.— Ditto 
as  ti>  the  desirability  of  aToidiog  break  of  gauge  on  trunk  lines,  215. — Ditto  as 
to  the  necessity  for  a  continuous  gauge  between  CSaleutta,  Kotree,  and 
Pcsbawur,  215. 
GroTcr,  J.  W.,  remarks  as  to  altering  the  gauge  of  the  existing  lines,  184, 185. — 
Ditto  as  to  the  saring  of  a  metre-gauge  line  over  one  of  4  ft  8}  in.  gauge, 
181. — Ditto  as  to  the  width  of  rehicles  compared  with  the  \^idth  of  gauge, 
185.~Ditto  as  to  the  cost  of  altering  the  gauge  of  existing  lines,  185,  186. 
— Ditto  as  to  the  change  of  rolling-stock  and  of  engines,  186. 

llarrisfjn,  T.  E.,  Vice-President,  remarks  as  to  the  traffic  on  the  original  Newcastle 
and  Carlisle  railway  being  worked  by  light  engines,  light  carriages,  snd  light 
wagons,  24. — Ditto  as  to  the  cars  in  use  on  the  narrow-gauge  lines,  24. — Ditto 
aM  U)  the  estimates  of  Mr.  Hawkshaw  and  of  Mr.  Fowler,  24.— Ditto  as  to  the 
{(articular  items  of  ditto,  24,  25,  26,  27. — Ditto  as  to  the  alleged  saving  on  a 
narrow-gauge  line  by  adopting  sharp  curves,  27,  28.  —  Ditto  as  to  the 
saring  in  couHtruction  of  a  metre-gauge  line  as  compared  with  a  light  broad- 
gauge  line,  28.  —  Ditto  as  to  other  circumstances,  besides  the  question 
of  permanent  way,  entering  into  the  construction  of  cheap  lines,  28. — Ditto 
as  to  the  construction  of  the  Selby  and  York  railway,  and  as  to  a  permanent 
way  laid  down  by  the  contractor  for  his  own  purposes,  28. — Ditto  as  to  the  in- 
troduction of  the  metre  gauge,  of  the  mixed  gauge,  and  of  a  break  of  gauge  into 
the  Putij&b  system  of  railways,  29. — Ditto  as  to  the  change  of  gauge  in  the 
South  Wales  district,  29.— Ditto  as  to  the  estimated  saving  as  between  the 
metre  gauge  and  the  Indian  standard  gauge,  29.— Ditto  as  to  tlie  impossibility 
of  working  two  systems  of  gauge  with  the  same  amount  of  stock  required  for 
an  uniform  gauge,  80. — Ditto  as  to  the  additional  cost  in  maintaining  a  mixed 
gauge,  30. — Ditto  as  to  the  saving  effected  by  taking  up  the  mixed  gauge  on 
the  Oxford  line  of  the  Great  Western  railway,  30. — Ditto  as  to  the  proposed 
introduction  of  the  metre  gauge  on  the  Punj&b  system  of  railways  being  tho 
occasioning  of  an  increased  cost  to  the  Indian  Government,  HI. — Ditto  as  to 
the  actual  cost  of  working  the  m^tre  gauge,  31. — Ditto  as  to  tho  expense  of 
working  and  maintenance  of  the  Festiniog  railway,  and  as  to  the  relative  cost  of 
working  lines  of  different  gauges,  31. 

Hawkshaw,  J.,  Past- President,  remarks  as  to  a  report  mado  by  him  for  tlie  Eastern 
Bengal  Railway  Company,  in  reference  to  wliothcr  that  railway  should  bo 
extended  on  the  narrow  gauge  instead  of  on  tho  existing  gauge,  32,  33.--Ditto 
as  to  a  report  by  Mr.  Fowler,  32.— Ditto  as  to  tho  average  saving  which  would 
result  from  constructing  the  State  railways  of  India  on  the  metro  gauge,  32,  33. 
—Ditto  as  to  tho  evils  and  cost  of  a  break  of  gauge,  33.— Ditto  as  to  tho 
dividends  paid  by  railways  to  their  proprietors,  not  being  an  accumto  measure 
of  the  national  advantages  afforded  by  their  construction  utid  maintenance,  34. 
— Ditto  as  to  the  questions  of  the  gauge,  and  of  the  character  of  a  railway, 
in  a  strategic  point  of  view,  34. — Ditto  as  to  the  importance  of  forwanling 
troops  in  India  with  tho  least  possible  obstruction,  34.— Ditto  as  to  tlio 
crudity  of  tlio  scheme  pro|)ounded  by  tho  Government  for  tho  State  railways 
of  India,  35. 
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Hawksley,  T.,  President,  remarks  as  to  its  being  more  necessary  to  view  the  subject 
under  the  strategic  than  under  the  economical  aspect,  254. — Ditto  as  to  the 
possibility  of  an  enemy  invading  India  at  the  frontier  contemporaneously  with  a 
mutiny  or  an  insurrection,  255.— Ditto  as  to  the  adoption  of  a  gauge  narrower 
than  the  5  ft.  6  in.  gauge  in  the  parts  of  India  naturally  protected  from  invasion, 
and  where  the  population  was  sparse,  255. — ^Ditto  as  to  the  relative  population 
of  England  and  of  India,  255. — Ditto  as  to  the  insufficiency  of  the  m^tre 
gauge  for  the  main  lines  of  India,  255. — Ditto  as  to  the  inexpediency  of 
introducing  another  gauge  into  tbe  main  line  extension  of  the  railways  of  India, 
256. — Ditto  as  to  a  recently  acquired  irregular  habit  of  reading  speechee  in  the 
course  of  the  discust^iondi  which  the  Council  hoped  would  be  abandoned,  256. 

Uoppel,  G.  G.,  remarks  as  to  the  failure  of  a  light  rail  tried  on  the  Oudh  and 
Rohilkund  railway,  205. — Ditto  as  to  the  weight  and  section  of  the  rail,  205. — 
Ditto  as  to  the  cau^e  of  its  failure,  205.— Ditto  as  to  the  fieulure  not  being  a 
conclusive  proof  that  light  broad-g^uge  lines  could  not  be  satisfactorily 
constructed  and  maintained,  205. — Ditto  as  to  the  adoption  of  light  bro^- 
gauge  liaes  being  the  only  practical  way  of  obtaining  economy  in  the  working 
and  maintaining  of  new  railways,  206. — Ditto  as  to  the  wei^t  of  rail  to  be 
used  on  ditto,  206. 

Kennedy,  Lieut-Colonel  J.  P.,  remarks  ns  to  the  evil  effects  of  a  break  of  gauge,  183. 
—Ditto  as  to  a  metre  gauge  being  inapplicable  to  the  peculiar  traffic  of  India, 
183. — Ditto  as  to  making  the  width  of  the  wagon-load  proportionate  to  the 
width  of  the  gauge,  183. — Ditto  as  to  the  goods  traffic  conveyed  over  the 
Bombay,  Baioda,  and  Central  India  railway,  184.— Ditto  as  to  a  classification 
of  the  goods  traffic  being  tlie  only  test  by  which  the  fitness  of  different  railway 
gauges  could  be  established,  184. — Additional  memoranda  as  to  the  goods 
traffic  conveyed  over  the  Bombay,  Baroda,  and  Central  India  railway  during  the 
years  1870  and  1871,  &c.,  318. 

Lawrence,  Lord,  remarks  as  to  tlie  gauge  of  the  State  railways  of  India  being  a 
question  of  cost  rather  than  one  of  convenience,  112, 113.— Ditto  as  to  the 
estimated  cost  of  railways  on  the  narrow  gauge  and  on  the  5  ft.  6  in.  gauge, 
112.— Ditto  as  to  the  line  from  Peshawur  to  Lahore,  and  from  Lahore  to 
Kurrachee,  and  as  to  break  of  gauge,  113.— Ditto  as  to  the  movement  of  troops, 
and  as  to  railways  on  the  m^tre  gauge  being  sufficient  for  all  the  require- 
ments of  the  frontier,  114. — Ditto  as  to  the  question  of  a  break  of  gauge 
in  India  being  one  as  much  for  the  financier,  administrator,  and  statesman  as 
it  was  for  the  engineer,  115. 

Lewis,  W.  B.,  remarks  as  to  the  question  of  gauge  having  been  debated  in  the 
colony  of  Victoria,  162,163. — Ditto  as  to  the  evidence  of  Mr.  T.  Higiubotham, 
Engiueer-in-Chief  of  the  Government  railways  in  Victoria,  on  that  queslion, 
and  as  to  the  plans  and  estimates  prepared,  162. — Ditto  as  to  the  fal!acy  of 
arguing  upon  averages,  163. — Ditto  as  to  the  cost  of  the  broad-gauge  lines  and 
of  the  narrow-gaugo  lines  in  Norway,  163. — Ditto  as  to  the  Legislative  Assembly 
in  Victoria,  which  had  voted  for  the  construction  of  railways  on  the  3  ft.  6  in. 
gauge,  having  rescinded  that  veto  by  a  majority  of  four  to  one,  164. 

Mitchell.  J.,  remarks  as  to  the  Dingwall  and  Skye  railway,  q|fp^|^tender8  for 
imiking  that  line  on  the  3  ft  6  in.  gauge,  and  on  the  4  ft  I 

Norway,  railways  of,  35  el  seq.,  60,  61,  145. 
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Ormsby,  A.  S.,  remarkB  as  to  the  gradual  and  pennaDent  alteration  of  the  Indian 
gauge  to  one  of  8  ft  6  in.,  159. 

Pihl,  C,  remarks  as  to  the  narrow-gaugo  railways,  and  broad-gauge  railways  in 
Norway,  GO,  61. — Ditto  as  to  break  of  gauge,  61. — Ditto  as  to  the  change  of 
gauge  and  rolliiig-tttock  of  the  Great  Western  railway  in  England,  61.  62. 

Pole,  W.,  remarks  as  to  the  alteration  of  the  gauge  of  railways  in  India, 
218,  223. — Ditto  as  to  the  influence  the  gauge  had  on  the  cost  of  a  railway, 
and  as  to  the  real  criterion  of  expense  being  tho  carrying  power,  219. — 
Ditto  as  to  the  Great  Western  railway,  and  as  to  the  extra  cost  of  making 
that  line  on  the  broad  gauge,  219. — Ditto  as  to  the  assumed  economy  of  con- 
struction of  narrow-gauge  railways,  219.— Ditto  as  to  the  introduction  of  the 
'  overhang '  of  the  carriages  having  taken  away  the  significance  of  the  gauge  as  a 
measure  of  the  works,  219,  220. — Ditto  as  to  the  unmechanieal  step  of  pushing 
the  wheels  closer  together  under  the  middle  of  the  carriage,  220. — Ditto  as  to 
*  light  railways,'  220. — Ditto  as  to  the  cost  of  a  line  22  miles  long,  constructed 
to  accommodate  a  poor  district,  220. — Ditto  as  to  a  light  branch  line  on  tho 
Great  Western  railway  system,  221. — Ditto  as  to  a  light  railway  on  the  standard 
gauge,  called  the  *  Wotton  Tramway,*  221.— Ditto  as  to  the  traflic  on  ditto, 
221. — Ditto  as  to  the  Rigi  railway,  near  Luceine,  221.— Ditto  as  to  light 
railways  having  been  provided  for  by  the  legislature,  222. — Ditto  as  to  a  Report 
of  a  Meeting  of  the  Exeter  Chamber  of  Commerce,  in  June,  1872,  on  the  subject 
of  light  railways  to  Exeter  and  the  neighbourhood,  222.— Ditto  as  to  the 
astiumption  that  practically  the  bn)ad  gauge  was  never  adopted,  except  when 
broad,  heavy  vehicles  were  used,  222. — Ditto  as  to  a  statement  hy  Mr.  Gladstone 
in  the  House  of  Commons  with  regard  to  tlie  victory  of  the  narrow  gauge  over 
the  broad  gauge,  222. — Ditto  as  to  break  of  gauge,  223. — Dittr>  as  to  the  Imi>crial 
railways  of  Japan,  223. — Ditto  as  to  the  proposed  narrowing  of  tlie  gauge  in 
India  being  founded  on  a  delusion,  223. 

Bendel,  A.  M.,  remarks  as  to  the  Committee  appointed  by  the  Government 
in  1870,  to  consider  the  question  of  gauge,  144,  145. — Ditto  as  to  the  railways 
in  Norway  on  a  3  ft.  6  in.  gauge,  145. — Ditto  as  to  tho  heating  surface  cf 
narrow-gauge  engines,  145. — Ditto  as  to  the  reasons  for  adopting  the  metro 
as  the  gauge  for  the  State  railways  of  India,  145,  146,  147.— Ditto  as  to 
a  report  signed  by  Colonel  Strachey,  Colonel  Dickens,  and  himself,  rcK^ommend- 
ing  a  2  ft.  9  in.  gauge  and  a  36-lbs.  rail,  146. — Ditto  as  to  the  aiguments  for 
retaining  the  5  ft.  6  in.  gauge,  and  reduciug  the  weight  of  the  rails,  147,  148. 
— Ditto  OS  to  the  failure  of  a  42-llw.  rail  on  the  Oudh  and  Rohilkuud  railway, 
147.— Ditto  as  to  the  officials  of  Indian  railways  and  the  Government,  148. — 
Ditto  as  to  the  narrow-gauge  system  as  applied  to  tho  Scinde  and  Peshawur 
lines,  149,  151.— Ditto  as  to  the  question  of  the  Scinde  railway  comixiting  with 
the  navigation  on  the  Indus,  150. — Ditto  as  to  his  estimates  in  ro8i)ect  to  tlio 
Indian  narrow-gauge  lines,  151,  152.— Ditto  as  to  the  sidings  on  tlie  Scindo 
railway,  152. — Ditto  as  to  the  policy  of  the  Government  in  layhig  the  Peshawur 
line  alongside  tho  road,  152. — Ditto  as  to  the  difference  between  English  and 
Indian  traific,  and  the  effective  capacity  of  Indian  railways,  153. — Ditto  as  to 
the  m^tre-gttuge  rolling-stock,  154. — Ditto  as  to  the  metre-gauge  horse-boxes,  155. 
— Ditto  as  to  break  of  gauge,  156. — Ditto  us  to  the  cost  of  transhipment,  156. — 
Ditto  as  to  a  diagram  showing  the  increase  of  tratlic  u])on  Indian  railways, 
157. 
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Sandberg,  0.  P.,  remarka  as  to  a  diBCUssion  in  respect  to  the  continuation  of  the 
standard  (4  ft.^S^  in.)  gauge  in  Sweden,  126. — Ditto  as  to  the  result  being  that 
the  standard  gauge  was  continued,  but  with  a  lighter  construction  necessitating 
a  lower  speed,  126.— Ditto  as  to  the  little  support  given  to  the  narrow  gauge 
in  Sweden,  126. — Ditto  as  to  an  **  Account  of  the  Swedish  railways,  their 
Cost,  Gauge,  and  Speed,"  127.— Ditto  as  to  a  communication  from  Baron  von 
Weber  in  respect  to  the  construction  of  branch  lines  in  Austria  on  the  normal 
gauge  of  4  ft.  8}  in.,  127. — Additional  memoranda  as  to  the  Swedish  railway 
system,  309. 

Simmons,  Sir  L.,  Lieut.-Gteneral,  R.E.,  remarks  as  to  the  saving  to  be  effected  by 
the  adoption  of  the  narrow  gauge,  197.— Ditto  as  to  the  question  being  one  for 
the  comparison  of  prime  cost,  in  conjunction  with  that  of  the  relative  expense 
and  inconvenience  of  working  the  two  gauges,  197. — Ditto  as  to  the  incon- 
venience and  difficulties  occasioned  by  a  break  of  gauge,  197,  198,  199,  200, 
201,  202. — Ditto  as  to  the  probable  increase  of  traffic  passing  through  Lahore, 
197, 198.— Ditto  as  to  the  increase  of  traffic  in  England,  197.— Ditto  as  to  the 
military  aspect  of  the  question  of  break  of  gauge  in  the  great  strategic  lines  of 
communication  throughout  India,  198, 199, 200, 201.— Ditto  as  to  the  effect  of  the 
destruction  of  the  narrow-gauge  rolling-stock  of  the  Pnnj&b  railways,  199. — ^Ditto 
as  to  the  (German  military  operations  in  France,  and  as  to  the  advantage  derived 
from  the  use  of  German  rolling-stock  on  French  railways,  200, 201.— Ditto  as  to 
the  assertion  that,  in  India,  large  bodies  of  troops  would  not  require  to  be  moved, 
200.— Ditto  as  to  the  aggravation  of  the  sufferings  of  tlie  sick  and  wounded  by 
a  break  of  gauge,  200.— Ditto  as  to  the  use  of  the  broad-gauge  rolling-stock  on 
light  broad-gauge  lines,  201. 

Smith,  H.  Lee,  remarks  as  to  his  estimates  for  the  Peshawur  railway  and  for  the 
Indus  Valley  railway,  77,  95. — ^Ditto  as  to  the  adoption  of  the  narrow  gauge 
upon  the  Indian  State  railways  having  arisen  from  an  exaggerated  idea  of 
its  economy,  78,  83. — Ditto  as  to  the  *  completion  statements  *  of  a  district  of 
the  East  Indian  railway,  79. — Ditto  as  to  tlie  bridges  on  the  Peshawur  line, 
82. — Ditto  as  to  the  adoption  by  the  Government  of  a  break  of  gauge  in  the 
Indian  railway  system,  82. — Ditto  as  to  the  amount  of  rolling-stock  requisito 
for  working  the  narrow-gauge  system  in  India,  83,  84,  85,  86,  92,  94.— Ditto 
as  to  the  '  Great  Bunn  of  Gutch,  90.— Ditto  as  to  Scinde,  90.— Ditto  as  to 
Ajmere,  90.— Ditto  as  to  the  Indus  Valley  railway,  95.— Ditto  as  to  the  esti- 
mated cost  of  constructing  ditto  with  a  5  ft.  6  in.  gauge,  and  with  a  m^tre 
gauge,  96.— Ditto  as  to  the  Peshawur  railway,  98.— Ditto  as  to  the  estimated 
cost  of  constructing  ditto  with  a  5  ft.  6  in.  gauge,  and  with  a  metre  gauge* 
99,  100. 

,  J.  T.,  Colonel,  RE.,  remarks  as  to  the  relative  amount  of  the  working 

expenses  on  the  difierent  gauges,  188.— Ditto  as  to  any  excess  in  working 
expenses  on  the  narrow-gauge  lines  being  equivalent  to  interest  on  greater  first 
cost  of  broad-gauge  lines,  188,  190.— Ditto  as  to  the  Festiniog  railway,  189, 190. 
— Ditto  as  to  the  consumption  of  fuel  on  ditto,  189. — Ditto  as  to  the  working 
expenses  per  train  mile  being  66  per  cent,  over  the  average  of  four  English 
lines,  190. — Ditto  as  to  the  comparative  saving  in  first  cost  and  in  working 
expenses  of  a  light  broad-gauge  line  and  of  a  narrow-gauge  line  with  vehicles 
of  the  same  dimensions,  190. — Ditto  as  to  the  adoption  of  light  vehicles  and 
light  rails  laid  on  the  5  ft  6  iu.  gauge,  to  be  pushed  forward  as  the  traffic  was 
developed,  191.— Ditto  as  to  the  statement  that  the  existing  guaranteed  Indian 
lines  hud  provod  to  bo  a  commercial  failure,  191.— Ditto  as  to  an  increase  in 
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tho  Indian  revenues,  during  tlie  last  fifteen  years,  being  in.  ft  great  measure 
attributable  to  the  railways,  191. 

Spooner,  C.  E.,  remarks  as  to  the  cost  of  the  mbtie-gauge  railways,  oomparod 
with  that  of  the  5  ft  6  in.  gauge  railways  almuly  constructed  in  India,  109, 
110,  111. — Ditto  as  to  tiie  Indian  roil wajs  being  a  commercial  failure,  110. — 
Ditto  ns  to  tho  titiiishipment  of  traffic.  111,  112. 

Strachcy,  U.,  Major-Gcueral,  R.E., remarks  ns  to  the  fitness  of  Englisli  civil  engineers 
to  decide  upon  the  course  taken  by  the  Government  in  adopting  tho  narrow  gauge 
in  India,  44. — Ditto  as  to  tho  Government  of  India  being  more  or  less  directly 
charged  with  want  of  due  regard  to  professional  considerations,  based  on  Englisli 
ezperieDoe,  44. — Ditto  as  to  English  civil  engineers  not  possessing  such  a  know- 
ledge of  Indian  local  conditions,  or  of  the  practical  administration  of  a  great 
country,  as  would  render  their  opinion  more  than  one  of  the  elements  in  tho  con* 
sideration  of  railway  questions  in  India,  45. — Ditto  as  to  the  serious  financial 
failure  of  the  Indian  railway  Byatem,  45. — Ditto  as  to  the  grounds  on  which  the 
Government  of  I:idia  had  resolved  to  adopt  tlie  narrow  gauge  for  the  railways 
betwc-en  Lahore  and  Peshawur,  and  between  Mooltan  and  Kotree,  45. — Ditto  as 
to  the  supposed  superior  economy  of  the  narrow-gauge  system,  45.— Ditto  as  to 
the  traffic  likely  to  be  brought  upon  the  mbtre-gauge  line^,  46.— Ditto  as  to  the 
total  and  average  traffic  of  the  East  Indian  railway,  4t>. — Ditto  as  to  the  capability 
of  narrow-gauge  lines  for  carrying  the  heaviest  existing,  or  probable  traffic 
upon  them,  whether  merchundim},  military  equipments,  or  stores,  46.  47. 
— Ditto  as  to  the  cost  of  the  metre-gauge  lines  as  compare<l  with  the  Indian 
standard-gauge  lines,  47. — Ditto  as  to  the  quebtion  which  the  Indian  Govern- 
ment had  to  decide  in  accepting  a  narrow  gauge,  48. — Ditto  as  to  the  con- 
struction of  the  Lahore  and  Peshawur  line,  48. — Ditto  as  to  the  actual  saving 
which  would  result  from  the  adoption  of  the  narrow  gauge  on  the  Lahore  and 
Peshawur,  and  on  tho  Indus  Valley,  railways,  48.— Ditto  as  to  tho  eficcts  of  a 
break  of  gauge,  40,  50,  51. — Ditto  as  to  the  cost  of  transfer  at  Lahore,  50. — 
Ditto  as  to  the  etfect  of  break  of  gauge  on  possible  military  operations  in  the 
Punjab,  50. — Ditto  as  to  the  disadvantages  of  a  single  line  of  railway  for  moving 
large  bodies  of  troops,  &c.,  51. — Ditto  as  to  tho  policy  of  the  Government  as 
regards  the  suppression  of  railway  companies  and  tho  cliange  of  gauge  in  India, 
51. — Ditto  as  to  tho  development  of  narrow-gaugo  railways  in  the  southern  parts 
of  the  United  States  of  America,  52. — Ditto  as  to  proposals  made  tliat  broad- 
gauge  lines  should  be  constructed  with  light  rails,  52,  53. — Ditto  as  to  the 
carrying  capat-ity  of  tho  narrow-gauge  veliicles  for  Indian  traffic,  53. — Ditto  as 
to  the  amount  of  rolling-stock  requisite  for  working  tho  narrow-gauge  system  in 
India,  84. — Ditto  as  to  the  evils  which  hod  arisen  from  the  system  of  railway 
guarantees  in  India,  122. 


Tanner,  J.  £.,  remarks  as  to  the  dividend  earned  by  the  guaranteed  rail- 
ways of  India,  and  as  to  the  advantages  reaped  by  tho  Indian  Govern- 
ment and  by  the  t€tx-payers,  223.— Ditto  as  to  the  skilled  labour  taught 
by  the  g^uaranteed  railways  having  become  remunerative  to  the  country,  224. 
— Ditto  as  to  the  disadvantages  contended  with  in  the  course  of  construc- 
tion of  some  of  the  railways,  224,  226. — Ditto  as  to  the  postal  service  of 
India,  and  as  to  the  saving  effected  therein  by  the  construction  of  the  guaran- 
teed  railways,  224. — Ditto  as  to  tlie  economy  accruing  to  the  Government  by 
moving  troo|)S  by  rail,  224.— Ditto  as  to  break  of  gauge,  224.— Ditto  as  to  the 
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Sutlej  bridge,  225. — Ditto  as  to  the  comparative  cost  of  a  narrow-gauge  line 
and  of  a  broad-gnngo  line,  225.— Ditto  as  to  two  estimates  for  a  single  line  of 
railway  in  one  of  the  colonies,  one  on  a  gauge  of  8  ft.  6  in.,  and  nuothor  on  a 
gauge  of  4  ft.  8}  in.,  225.— Ditto  as  to  the  data  started  with,  225.— Ditto  as  to 
the  result  of  the  estimates,  225,  226. — Ditto  as  to  the  rolling-stock  of  the  two 
gauges,  and  as  to  the  comparative  cost  of  ditto,  226. — Ditto  as  to  the  traffic 
estimated  for,  226. — Ditto  as  to  the  carrying  capacity  of  the  narrow-gauge 
wagons  and  of  the  broad-gauge  wagons,  226. — Ditto  as  to  the  result  of  the 
estimates  being  in  favour  of  the  4  ft.  8J  in.  gauge,  226. — Ditto  as  to  the  desira- 
bility of  arriving  at  a  true  comparison  of  the  cost  of  narrow-gauge  railways  and 
of  broad-gauge  railways  in  India,  226. — Ditto  as  to  the  statement  thut  none  of 
the  Engineers  of  the  Indian  lines  suggested  the  construction  of  light  or  cheap 
lines,  227. — Ditto  as  to  his  having  proposed  a  light  railway  so  early  as  1861, 
227. — Report  on  a  light  railway  to  connect  tlie  larger  towns  of  the  Punjab  with 
Lahore,  dated  December  6,  1861,  323. 
Thornton,  W.T.,  G.B.,  the  relative  advantages  of  the  5  ft.  6  in.  gauge  and  of  t  lie  metre 
gauge  for  the  State  railways  of  India,  and  particularly  for  those  of  the  PmgAb, 
3. — The  one  solitary  reason  of  the  Indian  Government  for  adopting  a  narrow 
gauge  was  belief  in  its  saperior  economy,  3. — ^Editorial  note  drawing  attention 
to  material  corrections  made  by  the  Author  and  speakers  in  the  course  of  the 
discussion,  conseqaeut  upon  a  considerable  over-statement  of  the  number  of 
miles  of  State  railways  projected,  3.— Abstract  proposition  that  a  narrow-gauge 
■railway  must  be  cheaper  than  a  broad-gauge  railway,  4. — Assumed  saving  in 
special  items,  4. — Estimated  saving  by  Mr.  Hawkshaw  and  by  Mr.  Fowler, 
4,  5.— Programme  of  the  Indian  Government  for  State  railways,  6. — Transport 
of  the  utmost  amount  of  expected  traffic  not  beyond  the  caiMicity  of  the  metro 
gauge,  6. — Position  of  the  Indian  Government  when  first  conceiving  its  State 
railway  policy,  7.— Amount  previously  expended  by  railway  companies,  7. — 
Interest  guaranteed,  earning^,  and  deficiency  to  be  made  up  by  the  Indian  tax- 
payers, 7. — Choice  of  Government  laid  between  narrow-gauge  railways  and  no 
railways  at  all,  8. — As  to  the  opinion  that,  owing  to  particular  circumstances, 
the  broad  gauge  would  be  better  adapted  to  particuhir  localities,  and  especially 
to  tlie  Punj&b  railway  system,  8. — ^Arguments  in  bupport  of  that  opinion  by 
Mr.  Fowler,  8. — Estimates  by^  Mr.  Fowler  and  by  Mr.  Lee  Smith  for  railways 
from  Pesliawur  to  Lahore,  and  from  Mooltan  to  Kotrco,  9. — Estimated  total 
saving  by  the  adoption  of  the  metre  gauge  on  tlioso  two  sections,  10.— Recom- 
mendations by  Mr.  Fowler,  10. — As  to  the  allegt^d  necessity  of  providing  addi- 
tional rolling-stock,  11. — Comparisons  hitherto  made  by  Mr.  Fowler  or  others, 
between  broad  gauge  and  narrow  gauge  for  the  Punjab,  11.— Purposes  which  the 
Punjab  system  of  railways  has  in  view  ratlier  strategical  than  commercial,  12. — 
Necessity  for  a  branch  from  Sukkur,  on  the  Indus,  to  Dodur,  at  the  mouth  of  tho 
Bolan  Pass,  12. — Connection  of  the  Indus  Valley  railways  with  those  of  Baj- 
pootana,  12. — As  to  what  extent  a  large  pecuniary  advantage  would  be  countw- 
balanc^'d  by  tlic  disadvantages  consequent  on  break  of  gauge,  12. — Evil 
attendant  on  break  of  gauge,  13. — Ditto  in  tbe  cnse  of  the  Punj&b  considered 
in  its  mercantile  and  strategical  aspects,  13,  14,  15. — Quantity  of  traffic 
pa:<8ing  through  Lahore  in  1870-71,  14. — Respecting  the  restriction  of  tho 
projected  Punj&b  lines  to  their  own  proper  rolling-stock,  and  their  inability  to 
borrow  from  their  own  proper  rolling-stock,  15, 16.— Case  for  tho  Government 
of  India,  16.  -  Remarks  as  to  tbe  amount  of  rolling-stock  requisite  for  working  tho 
narrow-gauge  syatom  in  India,  84.— Ditto  as  to  arguments  against  the  adoption 
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of  the  nanow  gauge  in  India,  227.  228,  237,  242,  243,  248,  249.— Ditto  as  to 
the  estimates  of  Mr.  Fowler  and  of  Mr.  Hawkshaw,  229.— Ditto  as  to  the  mode  in 
which  the  assumed  total  average  saving  per  mile,  to  be  effected  by  the  adoption 
of  a  light  m^tre  gauge,  was  obtained,  230. — Ditto  as  to  the  exception  taken  to  the 
details  of  which  that  total  was  composed,  230. — Ditto  as  to  the  item  of  land  and 
as  to  the  variable  price  of  land  in  India,  230,  231. — Ditto  as  to  the  item  of 
earthwork,  231. — Ditto  as  to  the  item  of  bridges,  231. — Ditto  as  to  the  items  of 
sleepers  and  of  baUast,  231,  235. — Ditto  as  to  the  saving  on  engineering  and 
agency,  232.— Ditto  as  to  reduced  cost  of  annual  repairs  of  a  narrow-gauge  line, 
232. — Ditto  as  to  the  question  of  saving  by  the  use  of  sharper  curves  on  a 
narrow-gauge  line,  233,  234. — Ditto  as  to  the  total  saving  per  mile  to  be  ob- 
tained by  the  adoption  of  the  narrow  gauge,  236. — Ditto  as  to  the  weif^ht 
assumed  for  the  rails,  236.— Ditto  as  to  break  of  gauge,  238,  247,  249.— Ditto 
as  to  the  traffic  upon  the  railways  in  India,  238. — Ditto  as  to  exaggerated 
notions  of  the  disadvantages  of  break  of  gauge  which  had  been  deduced  from 
English  experience,  238,  239,  240,  241. — Ditto  as  to  the  number  of  miles  of 
railway  already  oon&tructed  or  in  process  of  construction  to  provide  India  with 
a  complete  network  of  railways,  241. — Ditto  as  to  a  despatch  recently  received 
from  the  Government  of  India,  in  reply  to  one  from  the  Secretary  of  State, 
containing  an  estimate  of  the  probable  cost  of  altering  the  gauge  of  the  Punj&b 
system,  243,  244. — Ditto  as  to  no  additional  rolling-stock  being  required  by 
reason  of  the  adoption  of  the  mbtre  gauge  on  the  Lahore-Peshawur  line,  245. — 
Ditto  as  to  the  traffic  on  the  Lahore-MiX>ltan  line,  246,  247. — Ditto  as  to  the 
saving  consequent  on  the  adoption  of  the  metre  gauge  for  the  Punjab  system, 
247. — Ditto  as  to  the  effect  of  the  adoption  of  the  narrow  gauge  upon  military 
movements,  249,  250. — Ditto  as  to  the  capacity  of  the  miitre-gauge  vehicles  to 
carry  field  artillery,  251. — Ditto  as  to  the  numerical  sufficiency  on  extraordinary 
emergencies  of  the  rolling-stock  of  the  Punjab  railway  system,  251,  252. 

Tumbull,  G.,  remarks  as  to  the  question  of  Indian  railways  in  itself  being  one 
of  a  teehnical  character,  216. — Ditto  as  to  the  adoption  of  the  narrow  gauge 
ond  the  introduction  of  the  mixed  gauge,  216.— Ditto  as  to  the  objectiona  to 
a  break  of  gauge  and  to  a  mixed  gauge,  216,  218. — Ditto  as  to  the  estimates 
of  the  saving  to  be  effected  by  the  adoption  of  the  narrow  gauge,  216,  217. — 
Ditto  as  to  the  question  of  maintenaucis  216. — Ditto  as  to  the  question  of  the 
cost  of  construction,  and  as  to  the  proposed  saving  being  illusory,  216.  217. 
— Ditto  as  to  the  adoption  of  a  light  broad  gauge  where  light  traffic  occurred, 
217.— Ditto  as  to  the  desirability  of  adopting  the  narrow  gauge  in  some 
localities  in  India,  217. — Ditto  as  to  the  want  of  *  feeders,*  or  roads  of  communi- 
cation leading  to  the  railway  stations,  218. 

Tyler,  Captain  H.  W.,  remarks  as  to  the  circumstances  under  which  broad-gauge 
railways  or  narrow-gauge  railways  were  respectively  suited,  101. — Ditto  as  to 
the  necessity  that,  in  a  comparison  of  cost  as  between  two  gauges,  the  precise 
line  of  railway  and  its  peculiar  circumstances  should  be  indie4ited,  105.— Ditto 
as  to  the  fallacious  results  obtained  from  averages,  105,  106.— Ditto  as  to  tlie 
comparative  cost  and  efficiency  of  working  and  of  maintenance  as  between  two 
gauges  depeniling  upon  the  character  and  quantity  of  the  traffic  and  upon  the 
speed  required,  106.— Ditto  as  to  the  disadvantages  of  break  of  gauge,  and  as 
to  ditto  on  the  Grand  Trunk  railway  of  Canada.  107.— Ditto  as  to  the  diffi- 
culties of  embarking  and  disembarking  bodies  of  troops  when  transjtortcd  by 
railway,  107. — Ditto  as  to  the  necessity  for  reconHidering  the  question  of  the 
adoption  of  the  metre  gauge  for  the  State  railways  of  India,  108,  109. 
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Victoria,  colony  of,  report  mode  by  Mr.  W.  W.  Evans  agaiiist  tlie  use  of  the 
narrow  gauge  for  the  railways  of,  122. 

Vignolos,  C.  B.,  Past-President,  remarks  us  lo  a  report  made  by  him,  in  September, 
1842,  as  to  the  desirability  and  possibility  of  making  railways  in  India,  118,  2C4. 
— Ditto  as  to  the  report  made  by  the  Irish  Bnilway  Commissioners,  119. — Ditto 
as  to  the  metre  not  being  a  scientific,  but  an  arbitrary  unit  of  measurement,  120. 
— Ditto  as  to  the  assumed  saving  by  the  adoption  of  the  mbtre  gauge  for  the 
State  railways  of  India  being  illusory,  120. — Ditto  as  to  the  construction  of 
efficient  and  cheap  railways  upon  the  existing  Indian  standard  gauge,  120. — 
Ditto  as  to  railways  having  contributed  to  increase  the  laud  revenue  of  India, 
and  as  to  the  duty  of  the  State  to  expend  money  in  public  works  upon  other 
considerations  than  those  which  govern  a  private  capitalist,  120,  121. — Ditto 
as  to  the  past  and  present  deficiency  of  ordinary  roads,  and  as  to  the  necessity 
for  their  construction  by  the  Government,  as  feeders  to  the  railways,  121. — 
Ditto  as  to  a  report  made  by  Mr.  W.  W.  Evans  (of  New  York)  against  the  use 
of  the  narrow  gauge  for  the  railways  of  the  British  colony  of  Victoria,  122. — 
Report  on  the  Hindustanee  railway,  dated  September  22,  1842,  264. 

War,  Franco-Prussian,  arrangements  made  by  the  Germans  during,  for  the  sup- 
plies of  their  army  in  France,  175. 

Weber,  Baron  M-M.  von,  reference  to  a  communication  from,  in  respect  to  the 
construction  of  branch  lines  in  Austria  on  the  normal  gauge  of  4  ft.  8}  in.,  127. 

Williams,  R.  Price,  remarks  as  to  the  adoption  of  narrow-gauge  lines,  128. — Ditto 
as  to  the  Lahoro-Peshawur  railway,  128. — Ditto  as  to  the  Indus  Valley  railway 
and  the  Mooltan-Kotree  rail  way,,  129. — Ditto  as  to  the  estimated  saving  by 
the  adoption  of  the  narrow  gauge,  129, 133, 134, 135,  137, 143.— Ditto  as  to  the 
circumstances  under  which  the  broad  gauge  was  adopted,  129.— Ditto  as  to  a 
proposed  light  railway  on  the  standard  gauge  in  the  West  of  Ireland,  129. — 
Ditto  as  to  an  estimate  of  the  comparative  cost  per  mile  of  ditto,  on  a  5  ft  3  in« 
gauge,  and  on  a  3  ft.  6  in.  gauge,  130. — Ditto  as  to  the  relative  cost  of  main- 
tenance and  renewals  on  both  those  gauges,  131. — Ditto  as  to  the  life  of  rails  and 
of  sleepers,  132. — Ditto  as  to  the  construction  of  rolling-stock  for  ndlways  on  the 
broad  gauge  and  on  the  narrow  gauge,  135. — Ditto  as  to  the  running  expenses 
on  the  narrow  gauge,  136. — Ditto  as  to  the  ratio  of  the  dead  load  to  the  paying 
load  being  identical  on  the  broad  gauge  and  on  the  narrow  gauge,  136.— Ditto 
as  to  the  narrow  gauge  being  more  expensive  in  maintenance  and  renewals,  137. 
— Ditto  as  to  the  difierence  in  the  circumstances  of  light  railways  in  Great  Britain 
and  in  India,  137. — Ditto  as  to  the  amount  of  the  population  of  India  served  by 
the  railways,  138. — Ditto  as  to  the  progressive  development  of  traffic  on  the 
Indian  railways,  138, 139. — Ditto  as  to  a  diagram  showing  the  increase  of  traffic 
on  ditto,  from  1861  to  1872  inclusive,  138, 139.— Ditto  as  to  a  table  in  respect  to 
the  Inman  railways  showing  the  increase  per  cent,  of  mileage  opened,  padsengers 
conveyed,  and  receipts  from  passenger  traffic,  goods  traffic,  and  total  traffic, 
from  1862  to  1871  inclusive,  140.— Ditto  as  to  a  diagram  showing  the  increase  of 
traffic  on  the  railways  of  the  United  Kingdom,  from  1849  to  1871  inclusive,  141. 
— Ditto  as  to  a  statement  showing  the  increase  per  cent,  of  the  gross  receipts  and 
miles  of  lino  of  the  railways  of  tiie  United  Kingdom,  from  1849  to  1871  inclusive, 
142.— Ditto  as  to  the  important  bearing  of  the  actual  growth  of  the  Indian 
railway  traffic,  142.— Ditto  as  to  the  evil  effects  of  break  of  gauge,  143.— Ditto 
aa  to  the  South  Wales  coal  having  been  hitherto  excluded  from  the  Loudon 
market  owing  to  the  break  of  gauge  on  the  Great  Western  railway  system,  143. 
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Wood,  J.  T.,  remarks  ob  to  the  question  of  military  transport  169,  170. — ^Ditto  as 
to  tho  question  whctlior  the  capacity  of  the  metro  gan^re  was  sufficient  for  the 
traffic  of  the  existing  5  ft.  Gin.  gan<;:e,  171,  172.— Ditto  as  to  facilities  for  Ihe 
interchange  of  rolling  stock  and  for  the  transport  of  gw»ds  liable  to  handling, 
171,  173. — Ditto  as  to  the  evils  of  break  of  gauge  on  the  Eastern  Bengal  rail- 
way, 172. —Ditto  ns  to  dead  weight  and  as  to  the  consumption  of  coal  by  a  train 
when  full  and  when  empty,  173. — Ditto  as  to  the  rates  and  fares  of  the 
guaranteed  railways  in  India,  173. — Ditto  as  to  the  system  of  average  rates 
and  faros  charged  for  railway  transport  in  India,  173.— Ditto  as  to  the  obliga- 
tion of  the  Indian  Government  to  make  and  repair  the  ordinary  roads,  174. — 
Ditto  as  to  the  causes  to  which  tho  deficit  on  the  guaranteed  railways  might 
bo  attributed,  174. 

Woods,  £.,  remarks  as  to  the  abstract  proposition  tliat  a  narrow-gauge  railway 
must  be  cheaper  than  a  broad;gauge  railway,  102,  194. — Ditto  as  to  narrow- 
gauge  lines  having  been  more  costly  than  broad-gauge  lines,  owing  to  the 
nature  of  the  traffic  to  !«  provided  for,  194.— Ditto  as  to  tho  fallacy  that  the 
cost  of  lines  might  be  compute<l  to  be  in  prttportion  to  the  width  of  gauge,  194. 
— Ditto  as  to  the  mistake  originally  made  by  the  Indian  Government  in  sanc- 
tioning tlie  formation  of  linos  equal  to  the  flrdt-class  English  railways,  194. — 
Ditto  as  to  the  large  and  unnecessary  outlay  occasioned  by  the  establishment 
of  a  wider  gauge  than  was  necessary,  even  in  England,  194. — Ditto  as  to  the 
railways  of  the  United  States  and  of  the  Spanish  Republics  of  the  South 
American  continent,  194. — Ditto  as  to  the  gauges  of  the  railways  in  the  United 
States,  in  Peru,  in  Chili,  and  the  Argentine  Republic,  194. — Ditto  as  to  tho 
cost  of  a  line  in  the  latter  country  constructed  on  the  5  ft.  6  in.  gauge,  194. 
— Ditto  as  to  tho  proposed  change  of  gauge  in  the  colony  of  Victoria,  195. — 
Ditto  as  to  the  saving  to  be  effected  by  the  adoption  of  a  3  ft.  6  in.  gauge, 
in  lieu  of  a  5  ft.  S  in.  gauge  on  a  proposed  line  in  that  colony,  195.— Ditto  as  to 
the  proportion  of  constant  and  variable  expenses,  195.— Ditto  as  to  the  dimen- 

I  sions  of  the  vehicles  and  the  weights  they  were  required  to  carry  being  the 

'  determining  elements  of  the  width  of  gauge,  &c.,  195. — Ditto  as  to  tlie  change 
of  gauge  in  India,  and  as  to  the  introduction  of  breaks  of  gauge,  195,  196. 
— Ditto  as  to  the  adoption  of  light  lines  and  of  light  rolling-stock,  195. — 
Ditto  as  to  the  increase  in  working  expenses  on  the  mbtre  gauge,  196. — Ditto 
as  to  the  change  of  gauge  on  the  Great  Western  railway,  196. — Ditto  as  to 
ihe  evils  incidental  to  breaks  of  gauge,  196. 

Tolland,  W.,  Colonel,  R.E.,  remarks  as  to  the  original  selection  of  a  5  ft.  6  in. 
gauge  instead  of  a  4  ft.  8^  in.  gauge  for  the  main  trunk  lines  in  India,  158. — 
Ditto  as  to  the  abrupt  substitution  of  the  3  ft.  6  in.  gauge,  or  of  the  metre 
gauge,  158. — Ditto  as  to  tho  cost  of  construction  of  ditto,  158.— Ditto  as  to  tho 
introduction  of  sharp  curves  with  traffic  conducted  at  a  moderate  speed,  158. — 
Ditto  as  to  tho  undesirabiUty  of  making  any  change  in  the  gauge  of  Uie  main 
trunk  lines  of  India,  158. 

Young,  E.  W.,  remarks  as  to  a  railway  of  3  ft.  gauge  in  Nova  Scotia,  and  as  to 
the  rails  and  rolling-stock  used  on  ditto,  202.— Ditto  as  to  the  curves  on  ditto, 
202.--Ditto  as  to  the  capabilities  of  narrow-gauge  Hues,  202.— Ditto  as  to  tho  * 
superiority  of  the  narrow-gauge  system  over  tho  light  broad-gauge  system,  203. 
— Ditto  as  to  the  trivial  character  of  the  objection  to  a  break  of  gauge, 
203.— Ditto  as  to  the  carrying  capat.*ity  of  narrow-gauge  lines  being  depen<leut 
upon  the  amount  of  rolling-stock  at  hand,  201. — Ditto  lus  to  the  percentage 
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of  working  expenses  on  the  narrow-gauge  system  being  less  than  on  the 
broad-gauge  system,  204. — Ditto  as  to  the  want  of  ordinary  roads  in  India,  and 
as  to  whether  wooden  tramitMuls,  on  which  tlie  wagons  of  the  metre  gauge  could 
be  drawn,  would  not  l)e  found  cheaper  in  construction  and  maintenance  than 
ordinary  roads,  204. — Ditto  as  to  the  suitability  of  the  narrow-gauge  system  to 
India,  204. 
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{Paper  No,  2324.) 

"Indian  Eailways.     The  Broad  and  the  Narrow-Gauge 

Systems  Contrasted." 

By  Francis  John  Waring,  M.  Inst.  C.E. 

The  object  of  this  Paper  is  to  discuss  the  comparative  cost  of 
constructing  and  working  railways  on  the  gauges  of  5  feet  6 
inches  and  of  1  metre.  Sixteen  years  ago  a  memorable  controversy 
took  place  within  the  walls  of  this  Institution  upon  a  Paj^er 
by  Mr.  W.  T.  Thornton,  C.B.,  Secretary  of  the  Public  Works 
Department,  India  Office,  on  "  The  Relative  Advantages  of  the 
5  feet  6  inches  Gauge  and  of  the  Metre  Gauge  for  the  State  Rail- 
wajrs  of  India,  and  particularly  for  those  of  the  Punjab."  ^ 

It  is  thought  that  the  arguments  then  adduced  in  favour  of 
the  building  of  all  future  railways  in  India  on  the  metre  gauge, 
on  the  ground  of  economy,  both  in  construction  and  working ;  and 
also  the  arguments  in  opposition  to  the  introduction  into  that 
country  of  the  break  of  gauge,  are  so  well  known  that  they  need 
not  be  repeated. 

It  is  deemed  needless  to  follow  Mr.  Thornton  and  his  sup- 
porters in  the  application  of  their  principles  to  the  particular 
cases  of  the  Indus  Valley  and  the  Punjab  Northern  Railways, 
inasmuch  as  by  making  these  railways  upon  the  5  feet  6  inches 
gauge,  it  may  be  assumed  that  the  reasons  for  maintaining 
uniformity  of  gauge,  which  were  then  ignored  by  the  advocates 
of  the  narrow  gauge,  were  shortly  afterwards  found  to  be  so 
cogent,  as  to  outbalance  any  anticipated  economy  to  be  effected  by 
adopting  the  metre  gauge  for  those  lines.  The  Author,  however, 
believes  that,  after  this  lapse  of  years,  it  may  be  interesting 
to  institute  an  inquiry  into  the  statistics  of  the  construction 
and  working  of  Indian  railways,  founded  on   the  Administration 
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Reports,  with  the  view  of  testing,  by  the  results  of  experience,  the 
soundness  of  the  views  then  expressed  on  both  sides  of  the  question. 
This,  then,  is  the  object  of  the  present  Paper.  At  the  outset,  a  few 
remarks  upon  the  history  and  growth  of  the  Indian  Railway 
system,  which  is  now  approaching  in  magnitude  that  of  the  United 
Kingdom,  and  which  bids  soon  to  surpass  it,  may  not  be  out  of 
place. 

Commencing  on  the  18th  of  April,  1853,  with  the  opening  of 
the  first  section  of  the  Great  Indian  Peninsula  Railway,  between 
Bombay  and  Thdna,  a  distance  of  20J  miles,  the  system  has 
expanded  until,  on  the  31st  of  March,  1887,  the  total  length  opened 
for  public  traffic  was  13,390 J  miles,  while  an  additional  length  of 
3,205j  miles  was  in  progress  or  had  been  sanctioned  for  con- 
struction. 

Taking  quinquennial  periods,  the  following  Table  shows  the 
growth  of  the  system  : — 


Year. 

Miles  Open  for 
Trafflc. 

Miles  Opened  in 
each  Qninqaennial 

1853 

1858 

1863 

1868 

1873 

1878 

1883-84     

1886-87     

20K 

428ij 

2,550  i 

4,016i| 

5,695  1 

8,212  1 

10,780JJ 

13,390J^ 

408} 
2,121i 
1,466} 
l,678f 
2,517 
2,568} 
2,610 

The  gauge  of  all  the  earlier  lines,  constructed  by  guaranteed 
companies,  was  5  feet  6  inches,  the  first  departure  from  it  being  in 
the  case  of  the  Nalhati  Railway,  built  by  the  Indian  Branch 
Railway  Company,  now  the  Oudh  and  Rohilkhand  Railway 
Company,  on  half  the  public  road  between  Nalhati  and  Azimganj 
on  a  gauge  of  4  feet.  This  line  was  opened  on  the  21st  of 
December,  1863,  and  still  remains  the  solitary  example  in  India  of 
a  railway  on  that  gauge. 

This  departure  from  the  standard  remained  an  isolated  instance 
until  the  14th  of  Januarys  1873,  at  which  date  5,576^  miles 
of  railway  of  the  5  feet  6  inches  gauge  were  in  existence,  when 
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the  first  section  of  the  Eajputana-Malwa  metre-gange  State  Railway 
was  opened. 

Classified  by  gauges,  the  present  railways  may  be  thus  sub- 
divided : — 


Gauge. 

ToUl  Miles  Open. 

Miles  laid  with 
Dunble  Line. 

Feet.  Ins. 
5     6 

4    0 

3    3| 

2    6 

2    0 

Totala     . 

7,987f 
27i 

5,117 
177i 
80|^ 

905i 
1* 

13,390* 

906f 

It  thus  appears  that  notwithstanding  the  inability,  on  the  ground 
of  expense,  professed  by  the  Government  of  India  in  1873  to  con- 
tinue the  construction  of  railways  upon  the  5  feet  6  inches  gauge, 
no  loss  than  2,411^  miles  of  line  of  that  gauge  have  since  been 
opened  for  traffic ;  and  it  is  noteworthy  that  of  the  mileage,  now 
sanctioned  or  being  constructed,  no  less  than  1,741^  miles,  or  more 
than  54  per  cent.,  are  to  be  on  the  same  gauge. 

The  following  is  a  classification  of  the  Indian  railways  according 
to  their  proprietorship  and  management : — 


Stato  Imperial — 

lu  hands  of  companies 
M        M      the  State   . 
State  Provincial — 

In  hands  of  companies 
„        „     the  State   . 
Guaranteed  railways 
Assisted  comimnies  . 
Other  companies 
Native  States — 

In  hands  of  companies 
„        n     the  State    . 


Totals     . 


Mileage  on 
the  31  St  of 
March,  1887, 


3,816 
2,501f 

413! 
1,221 
3,895f 

593i 

48i 

498} 
4001 


Miles  laid 

with  Doable 

Line. 


13,390} 


470i 
25f 


410} 


906f 


Of  the  railways  under  construction,  245  miles  are  in  the  hands 
of  companies,  2,453  J  are  in  the  hands  of  the  State,  and  507  miles 
are  being  built  by  Native  States. 

The  total  capital  outlay,  inclndinfij  expenditure  on  the  connected 
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steam-l>oat  services,  amonnted  oh  the  31st  of  December,  1886,  to 
£170,498,011,^  at  the  conventional  rate  of  2«.  per  rupee,  of  which 
£60,763,058  ha4  been  spent  by  guaranteed  companies,  £100,780,534 
on  State  railwaj^,  including  the  East  Indian  Eailway,  which  stands 
at  £35,221,312,  £3,423,367  on  assisted  companies  lines,  and 
£5,531,952  on  Native  States  lines.  The  gross  receipts  in  1886  were 
£18,704,536,  and  the  working  expenses  £8,930,983,  thus  leaving  a 
net  revenue  of  £9,773,553,'-'  of  which  the  East  Indian  and  branches 
contributed  £3,133,232,  the  guaranteed  lines  £3,654,183,  the  as- 
sisted lines  £124,003,  the  State  lines,  Imperial  and  Provincial, 
excluding  the  East  Indian  Railway,  £2,702,533,  and  the  Native 
State  lines  £159,602. 

The  total  net  return  on  all  lines  in  1886  was  £5  14«.  Sd,  per 
cent.,^  or,  excluding  steam-boat  and  suspense  items,  £5  18«.  Id. 
The  East  Indian  Railway  and  branches  produced  £8  Ss,  lid.  per 
cent.,  the  Guaranteed  lines  £6  0«.  Sd.  per  cent.,  the  State  lines, 
excluding  the  East  Indian,  £4  4«.  Sd.  per  cent.,  the  Assisted  lines, 
excluding  the  Tarakeshwar  Railway,  £3  16«.  3d.  per  cent.,  and  the 
Native  State  lines  £2  17*.  Sd.  per  cent. 

The  total  number  of  passengers  was  88,436,318,  and  the 
receipts  from  coaching  traffic  were  £5,793,152,*  while  the  aggre- 
gate tonnage  of  goods  was  19,576,365  tons,  the  receipts  being 
£12,385,914. 

The  annexed  diagram  (Fig  1)  shows  the  gradual  growth  of 
the  mileage  open,  the  gross  receipts,  the  working  expenses  and  the 
net  earnings,  of  all  the  Indian  railways  from  1853  to  the  end  of 
1886. 


'  Ab  coinpartMi  with  £90,000,000  in  1873. 
«  As  comiMireii  with  £2,840,000  in  1873. 

*  As  ccunpare(i  with  less  than  3  per  cent,  in  1873. 

*  Divi<l«^<l  umong  classes  the  numbers  and  proiwrtions  are : — 


I*rt»pt)rtlon 
I    of  Total 
No.  per 
'      cent. 


Iloceipts. 


I*rop<>rtion 
I    of  Total 

percent. 


First  class 

Hccond  class 

Tliird  or  intermediate  class 
Fourth  or  lowest  class    . 
Other  coaching  traffic     . 

Totals     .      . 


386,102 
'  2,082,295 
I    3,395,726 


0-44 
2-35 
3-84 


82,572,195  '    9337 


I 


Rn]>oe«. 

1,982,464  3-42 

3,079,770  \    5-32 

3,206,151  i     5-53 

42,708,<J23  73-72 

6,954, olO  ,  12-00 


88,436,318  '  10000 


57,931,518  99-90 
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Having  thus  dealt  in  general  terms  with  the  Indian  railway 
system  as  a  whole,  it  is  intended  in  the  remainder  of  this  Paper  to 
consider  separately,  and  to  compare,  certain  statistics  connected 
with  the  cost  of  construction  and  of  working  of  the  lines  of  5  feet 
6  inches  gauge,  with  similar  figures  relating  to  narrow-gauge  lines. 

The  capital  outlay  upon  construction,  per  mile  of  railway  open, 
taking  all  the  railways  in  India  for  which  separate  accounts  appear 
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to  have  been  kept,  has  varied,  in  the  case  of  lines  of  5  feet  6  inches 
gauge,  from  Ks.  210,686  on  the  East  Indian  to  Bs.  35,929  on  the 
Pdtri  Eailway. 

Upon  the  metre-gauge  lines,  this  expenditure  has  varied  between 
Es.  87,235  on  the  Northern  Bengal  Railway  and  Rs.  17,271  on  the 
Jodhpore  Railway;  while  upon  railways  of  other  gauges  the 
maximum  capital  outlay  of  Rs.  62,609  per  mile  occurs  in  the  case 
of  the  Darjeeling-Himalayan  Railway  of  2  feet  gauge,  and  the 
minimum  of  Rs.  11,967  on  the  Nalhati  line  of  4  feet  gauge. 


8  WARING  ON  INDIAN  RAILWAYS.  [Minutes  of 

In  railways  having  the  same  gauge,  these  large  variations  in 
mileage  cost  can  only  be  accounted  for  by  some  diflFerence  in  the  class 
of  railways  made,  and  by  the  presence  or  the  absence  of  difficulties 
and  costly  works  encountered  in  their  construction. 

While  comparing  the  mileage  cost  of  lines  on  the  5  feet  6  inches 
gauge  with  that  of  lines  on  narrower  gauges,  it  is  evident  that 
since  the  advocates  of  the  reduction  of  the  gauge  to  a  metre 
hesitated  to  place  the  anticipated  saving  at  a  higher  amount  than 
£1,000  per  mile,  and  that  even  this  sum  vras  considered  excessive 
by  the  speakers  in  the  discussion  upon  Mr.  Thornton's  Paper,  who 
objected  to  the  proposed  change;  much  of  the  economy  eflfected 
in  the  construction  of  the  narrow-gauge  lines  must,  in  this  case 
also,  be  largely  due  to  some  inferiority  in  the  class  of  railway 
ma4e,  j)08sibly  conjoined  to  the  comparative  absence  of  engineering 
difficulties  in  making  them. 

Contrasting  the  broad-gauge  lines  with  those  of  narrow-gauge, 
the  Author  will  briefly  consider  to  what  extent  the  vie^vs  just 
expressed  are  borne  out  by  facts.  As  regards  the  former,  which 
may  be  described  as  the  main  arterial  communications  throughout 
India,  not  only  is  a  double  line  of  way  laid  on  more  than  11  "3  per 
cent,  of  their  total  length ;  but  over  a  largo  portion  of  the  remainder, 
the  earthworks  have  been  formed,  and  in  many  cases  the  bridges 
and  culverts,  excepting  only  the  girders,  have  been  erected  for  its 
reception.  Although  the  policy  of  making  these  provisions  for 
doubling  the  lines,  at  dates  admittedly  before  the  traffic  rendered 
the  laying  of  a  double  line  of  way  necessary,  may  be  open  to 
difference  of  opinion,  it  is  manifest  that  they  can  better,  more 
economically,  and  more  conveniently,  be  arranged  during  the  con- 
struction of  the  line  than  at  any  subsequent  period ;  and  it  is 
thought  that  this  will  go  far  to  outweigh  any  loss  of  interest  on 
unproductive  capital  which  has  thus  been  entailed. 

Looking  at  the  fact  that,  of  the  total  distance  of  1 ,409  J  miles 
between  Bombay  and  Calcutta,  75 1^  miles  have  already  been  laid 
with  a  double  line  of  rails,  and  that  another  section  of  77  miles 
between  Bhusawal  and  Khandwa,  on  the  Great  Indian  Peninsula 
Railway,  is  now  being  doubled,  probably  in  a  few  years  there  will 
be  a  complete  double  line  between  Bombay  and  Calcutta,  and  the 
increase  of  traffic  will  render  necessary  the  doubling  of  the  line 
between  Allahabad  and  Lahore,  if  not  also  from  the  latter  place  to 
Kurrachee.  Upon  the  metre-gauge  lines  only  1^  mile  of  double- 
line  has  been  laid,  and  no  preparation  upon  the  remainder  of 
the  railways  of  that  gauge  has,  so  far  as  the  Author  knows,  been 
made  for  it.     The  rails  upon  the  broad-gauge  lines,  in  man     cases 
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of  steel,  weigh  from  60  to  84  lbs.  per  lineal  yard.  These  lines 
are,  almost  without  exception,  well  ballasted  and  fenced ;  ample 
station  accommodation  is  provided,  and  in  many  other  respects 
their  finish  is  equal  to  that  of  English  railways. 

Upon  the  metre-gauge  lines — which,  with  the  exception  of  the 
Rajputana-Malwa  State  Railway,  may  be  described  as  subsidiary 
or  feeders  to  the  broad-gauge  lines,  the  rails,  generally  of  steel, 
do  not  in  any  case  weigh  more  than  41 J  lbs.  per  lineal  yard; 
though  upon  the  railway  just  mentioned  all  future  renewals  are  to 
be  made  with  50-lb.  steel  rails.  The  traffic  anticipated  being  less, 
smaller  station-accommodation  was  provided,  and  on  some  of  the 
less  important  lines  and  branches,  either  ballasting  or  fencing,  or 
both,  have  been  omitted. 

Some  of  the  leading  dimensions,  &c.,  aflfecting  the  railways,  as 
prescribed  in  the  Government  regulations  for  railwajrs  of  both 
these  gauges,  are  given  in  the  Table  (p.  10).^ 

As  regards  railways  of  other  gauges,  it  is  only  necessary  to  state 
that,  in  many  cases,  they  have  been  laid  on  existing  cart-roads. 
It  is  noteworthy  that  the  Darjeeling-Himalayan  Eailway,  which 
traverses  a  difficult  country,  was,  it  is  believed,  for  80  per  cent,  of 
its  length,  thus  laid  on  a  road,  and  that  the  estimate  for  a  railway 
of  that  gauge,  namely,  2  feet,  between  Kalka  and  Simla,  through  a 
similarly  difficult  country,  where  it  is  assumed  that  no  road  was 
available,  is  at  the  rate  of  Rs.  90,692  per  mile.  Appendix  Table  I 
contains  a  list  of  all  railways  in  India  opened  or  sanctioned; 
their  gauges,  lengths,  length  laid  with  double  line,  their  capital 
cost  per  mile;  return  in  1886  upon  the  capital,  and  a  few  leading 
particulars  of  each. 

Omitting  works  of  such  difficulty  and  magnitude  as  the  passage 
of  the  Bhore  and  Thul  Ghats  on  the  Great  Indian  Peninsula 
Railway,  and  those  encountered  by  the  Sind-Pishin  Railway,  in 
its  extension  to  Quetta  through  the  mountains  of  Beluchistan, 
which,  however,  occur  on  railways  of  5  feet  6  inches  gauge,  and  to 
which,  upon  the  metre-gauge  lines,  the  only  example  of  a  similar 
work  is  found  on  the  West  of  India  Portuguese  Railway,  in  the 
ascent  of  the  Ghats  from  Mormugflo  to  the  Portuguese  frontier ; 
the  principal  engineering  difficulties  upon  Indian  railways  have 
been  the  crossings  of  the  great  rivers.  From  the  nature  of  the 
case,  it  is  evident  that,  upon  the  broad-gauge  lines  forming  the 
main  trunk  communications  of  the  country,  the  heavy  expenditure 
entailed  by  bridging  these  rivers  had  to  be  faced,  no  matter  what 

*  Adminisiration  Report  upon  Railways  in  India  for  1882-83.  Part  II, 
ApiK'iidix  K,  ]).  rliv.  ft  <•*■//. 
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HJuUil'kii)  U»>inUl  uIhivo  mil  level  for  i^assenger  platforms 


18    „ 

14    „ 

1  in  150 
1  in    50 


28  tons 

34  „ 

4(J  „ 

iiO  „ 

107  „ 

100  „ 

218  „ 

14  „ 


16     „ 
14     „ 

12     „ 

1  in  150 
lin    50 


14  tons 

22  „ 

35  ,, 

60  „ 

78  „ 

110  „ 

135  „ 

7  ,. 


Oft.  llinB.  6  ft.  Oina. 
10   „   I  8   „ 

4   ,, 
62  lbs.         4U  lbs. 


3  ft.  0  ins.    1  ft.  3  ins.' 


J  Id        \\\.      liirimrria>?<Mind  horeiManding  platform    .   ;4„  0  „ 
Iti        \\\\.       ftir  ^{tMMlH  platforms*  and  for  carriage  and 
lu»rw»  liMidiiiK  pl»^<f'»"»«  *>n  ro^'tre-gauge  lines       .      .   i3„   G   „      2„3   „ 

»  Tlio   li^ngllm  of  platform  and  siding  apjdy  onlv  when  ruling  gradient  is 
llwUiT  tUtUi  jU.  when  the  ruling  gnulient  is  Bteei>er  tLey  may  be  pn^iHjrtionately 

ant  stations  the  platform  may  l»e  omitted  altogether,  its 
r  slabs  of  stone  about  3  inches  above  rail  level. 
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the  amount  might  he ;  whereas,  upon  the  subsidiary  narrow-gauge 
railways,  the  occurrence  of  any  exceptional  quantity  of  bridging 
upon  a  proposed  line  would,  it  is  thought,  lead  to  the  undertaking 
being  al>andoned  on  account  of  the  cost  involved. 

To  such  an  extent  has  this  apparently  been  the  case,  that  out  of 
the  annexed  list  (Appendix,  Table  II),  comprising  forty  of  the  largest 
railway-bridges  in  India,  of  an  aggregate  length  of  113,594  feet,  and 
having  cost  Rs.  99,732,535,  no  less  than  thirty-five,  of  an  aggregate 
length  of  103,814  feet,  and  having  cost  Rs.  92,478,064,  occur  upon 
broad-gauge  lines.  Dividing  this  latter  sum  among  the  7,988  miles 
of  broad-gauge  railway  oi)en,  it  would  appear  that  their  average 
mileage-cost,  by  this  item  alone,  has  been  increased  by  nearly 
Rs.  1 1,600  ;  while  the  cost  of  the  larger  bridges  upon  metre-gauge 
railways,  divided  among  the  total  open  mileage  of  that  gauge, 
raises  the  cost  by  only  Rs.  1,416  per  mile. 

But  the  actual  cost  of  a  large  bridge  does  not,  in  many  cases,  by 
any  means  represent  the  total  additional  expenditure  involved  by 
its  occurrence.  It  is  well  known  that  many  Indian  rivers,  espe- 
cially those  in  the  plains  of  Northern  India,  where  most  of  the 
large  bridges  enumerated  in  the  Table  occur,  overflow  their  banks 
annually  during  the  rainy  season.  Consequently  in  approaching 
them,  not  only  are  heavy  embankments,  often  extending  several 
miles  in  length,  necessary  to  keep  the  railway  above  flood-level ; 
but  numerous  bridges,  which  in  almost  any  other  country  than 
India  would  ifi  themsolvcs  l)e  termed  large  bridges,  are  required  to 
provide  a  i»aHHugo  for  the  inundation  waters.^ 

Enougli  has  now  been  said  in  supjwrt  of  the  view,  that  the 
broad-gauge  lines  generally  are  of  a  superior  type  to  those  of  the 


*  On  tho  Dollii  Kail  way,  with  tlio  (ronstruciion  of  whicli  the  Author  wa« 
connected,  tho  vuHeyH  of  tlit^  Bt^iui  and  Sutlej  subject  to  inundation  (including 
that  iK)rtiou  of  them  (M^cupied  by  the  rivers  themselves)  were  each  about  8  miles 
in  width  where  crossed  by  the  railway.  In  the  Beas  Valley  the  following 
bridges  for  subsidiary  slr<*ams,  (vd  by  the  main  river  and  for  floo<l  waterway, 
were  built : — 

3  bridges  eiu'h  of  4  sjMins  of  28  feet  in  tho  clear. 
1  bridge  of  1  siHin  of  55        „  „ 

1         M  8  s]Nins  of  28        „  „ 

i         >»  •         »»        2o         „  „ 

1         »  2        „       75        „ 

It  is  Iwlieved  that  even  this  provision  was  inadc^quatcs  and  was  subsequently 
increased.  In  the  Keas  Valley  th(»  embanknu^nt,  which  was  for  a  single  line 
only,  for  several  miles  averaged  81,490  cubic  yanls  jxir  mile.  In  the  flutlej 
Valley  similwr  provision  for  flowl  waterway  was  necessary,  and  the  embankment 
was  of  similar  magnitude. 
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PuilcaUn. 


Rallwajs  of  | 
5  feet  <  faicbM( 
I      Gftoge.      I 


RailwATS 
of  Metre 
Gauge. 


(1)  Maximum  and  Minimum  Dimensions  to  be  strictiy 

observed. 
Minimum  distance,  centre  to  centre,  of  tracks  outside) 

station f 

Minimum  distance  from  centre  to  centre  of  tracks  in 

station  yards 

Minimum  radius  of  curve  for  railways  in  ordinaryV 

country / 

Minimum  radius  of   curve  for    railways  in  difficult! 

country / 

Minimum  depth  of  ballast  below  sleepers      .     .     . 

„         width         „        at  top 

y,         number  of  sleepers  per  mile     .... 
„         height  above  rail  level  for  passenger  plat-1 

forms  for  stations j 

Minimum  length  for  passenger  platform  *      .     .     . 
„        clear  available  length  of  siding  at  croBsingl 

stations / 

Do.    Do.,  including  blind  sidings 

(2)  Standard  Dimensions,  Ac,  to  be  observed  as  far  as 
Formation,  &c.—  J»m»Wc. 

Standard  width  in  embankment 

„  „     in  cuttings  (excluding  side  drains) 

„      distance,   centre    to    centre,    of    tracks! 

outside  stations / 

„      ruling  gradient  for  ordinary  country.      . 
„  „  difficult       „ 

Bridges  (Girder)— 
For  calculations,  the  live  load  uniformly  distributed 
for  a  single  line  may  be  assumed  to  be 

6  feet  span 

12        „  

20        „  

40        „  

60        „  

100         „  

150        „  

and  the  maximum  load  on  a  single  pair  of  wheels 
Sleepers — 

Standard  length 

„        breadth 

„        depth 

Rails — Standard  rail — weight  per  yard  in  steel  . 

Stations,  &c. — 

Standard  height  above  rail  level  for  passenger  platforms 

at  important  stations 

Do.      Do.      for  carriage  and  horse  landing  platform    . 
Do.      Do.      for  goocls  platforms,  and  for  carriage  and 
horse  landing  platforms  on  metre-gauge  lines 


12  feet 
15    „ 
1,500    „ 

800    „ 

8  inches 

10  ft.  6  ins. 

1,760 

lfL4ins. 

600  feet 

1,600    „ 

2,000    „ 


20    „ 
18    „ 

14    „ 

1  in  150 
lin    50 


28  tons 

34  „ 

46  „ 

90  „ 

107  „ 

160  „ 

213  „ 

14  „ 

Oft.  11  ins. 
10   , 
5   , 
62  lbs. 


3  ft.  0  ins. 

4  „  0   „ 


12  feet 
1^     „ 
.1,000    „ 

600     ,. 

6  inches 
7  feet 
2,000 

500  feet 
1,300     „ 
1,600     „ 


16     „ 
14     „ 

12     ,. 

lin  150 
lin    50 


14  tons 

22  „ 

35  „ 

60  „ 

78  „ 

110  „ 

135  „ 

7  „ 

6  ft.  0  ins. 
8    „ 
4   „ 
4U  lbs. 


1ft.  3ins.« 


3  „   6   „      2  „  3   „ 


*  The  lengths  of  platform  and  siding  apply  only  when  ruling  gradient  is 
flatter  than  yjg ;  when  the  ruling  gradient  is  steeper  they  may  be  proportionately 
retluced. 

'  At  very  unimportant  stations  the  platform  mav  bo  omitted  altogether,  its 
^ing  marked  by  slabs  of  stone  about  3  inches  above  rail  level. 
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to  the  total  earnings,  excluding  expenses  connected  with  the  steam- 
boat traffic,  is  (Item  No.  10)  12 J^  per  cent,  higher  upon  the  narrow- 
gauge  railways. 

Coaching  Traffic.  Items  Nos,  11  to  24  inclusive. — ^Before  dealing 
with  statistics  relating  to  the  coaching  and  goods  traffic,  it  may  be 
convenient  to  give  the  following  main  dimensions  and  particulars 
of  the  vehicles  for  both  gauges,  as  prescribed  in  the  Government 
Kegulations.^ 

Indian  BAUiWATS. — ^Leading  Dimensions  and  Pabticulabs  of  Goachinq  and 
Goods  Vehicles. 


Particnl&n. 


RailwajB  of 

6  feet  6  incheB 

Gauge. 


Railways 
of  Metre 
Gauge. 


(1)  Maxima  and  Minima  Dimensions  to  he  stricUy 
observed. 

Loading  gang©  for  goods — 

Maximum  width 10  ft.  6  ins. 

n         height  at  centre 13  „  6  „ 

,,  „  sides 1 11  „  6  „ 

Rolling  stock — 

Maximum  rigid  wheel-base  for  passenger  vehicles  1 16  „  0  „ 

„  n  „         for  goods  vehicles  .     .  1 12  „  0  ,, 

,,         gross  load  on  a  pair  of  engine-wheels    .  |     12  tons 
,               „            carriage  or  wagonl 


wheels 


I 


(2)  Standard  Dimensions,  <fcc.,  to  he  observed  as  far  as 
possible.* 
Distance  apart  of  buffers,  centre  to  centre     .... 
Moan  height  above  rail  level  for  centre  of  buffers    . 
Diameter  of  wheels  for  all  passenger  and  goods  vehicles 
Passenger  vehicles — 

Length  over  buffers 

„      outside  body 

Wheel-base         

Inside  in  the  clear — 

Ijongth 

Width 

Height  at  centre 

at  sides 

Goods  vehicles — 

Length  over  buffers 

„      outside  body 

Wheel-base 

Inside  in  the  clear — 

Length • 

Width 

Height  at  centre  for  covered  wagons     .     .     . 
f,      at  sides  ,,  ,,  ... 


8 


Ft.  Ins. 

6  5 
3  6 
3  7 

28  0 

24  0 

14  0 

23  6 

8  6 

7  9 
6  9 

22  0 

18  6 

11  0 

18  0 

8  6 


8ft.  eins. 
11  „  0  „ 
9  „  6  „ 

10  „  0  „ 

10  „  0  „ 

7  tons 

4J„ 


Ft.  Ina. 

1  10 

2  0 

21  6 

18  0 

10  0 

17  6 
6  6 
6  9 
6  3 

18  0 
14  6 

8  0 

14  0 

6  6 

6  6 

6  0 


*  Administration  Beport  upon  Railways  in  India  for  1882-83.  Appendix  K, 
p.  civ.  et  seq. 

'  In  the  case  of  metre-gauge  railways  it  is  stated  that  the  standard  dimensfons 
do  not  apply  to  cotton  wagons  nor  to  covered  goods  wagons  of  militi 
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metre  gauge,  and  that  the  difficulties  encountered  in  constructing 
them  contributed  to  swelling  their  cost  to  a  degree  which  did  not 
occur  in  the  case  of  the  latter.  The  Author  will,  therefore,  in 
the  concluding  portion  of  this  Paper,  touch  briefly  upon  some  of 
the  salient  points  connected  with  the  working  statistics  of  lines 
upon  both  of  these  gauges. 

The  Administration  Eeports  for  1886-87  contain  detailed  infor- 
mation, connected  with  the  working  statistics,  during  the  year 
1886,  of  eight  of  the  principal  broad-gauge  railways,  aggregating 
in  length  nearly  7,648  miles  out  of  the  total  of  7,987|  miles  open 
on  that  gauge ;  and  of  twelve  of  the  principal  metre-gauge  railways, 
aggregating  in  length  4,421  miles  out  of  the  5,117  miles  of  line  on 
that  gauge  open  for  traffic. 

From  that  information  Table  IV  in  the  Appendix  has  been 
compiled,  which  exhibits  the  mean,  maximum,  and  minimum 
values  of  the  most  important  items  connected  with  working  sta- 
tistics of  those  railways,  both  of  the  broad  and  narrow  gauges, 
together  with  the  differences  between  these  mean  values,  and  the 
gauge  of  the  lines  on  which  the  higher  mean  value  occurs. 

The  remainder  of  the  Paper  refers  concisely  to  the  results  shown 
by  Table  IV. 

General  Besults.  Items  Nos,  1  to  10  inclusive. — Notwithstanding 
the  higher  capital  outlay  per  mile,  which,  as  shown  by  Item  No.  1, 
has,  upon  the  railways  of  5  feet  6  inches  gauge,  been  168  per  cent, 
more  than  upon  the  metre-gauge  lines,  the  average  net  return  is 
1  •  262  per  cent,  higher  upon  the  broad-gauge  railways. 

This  favourable  result  is  due  not  only  to  the  "  Total  earnings  per 
mile  open  per  week  "  (Item  No.  3)  being  more  than  168  per  cent, 
higher,  and  the  "  Total  earnings  per  train-mile "  (Item  No.  6) 
being  more  than  41  per  cent,  higher  upon  lines  of  the  broad-gauge ; 
but  also  to  the  fact  that  the  working  expenses,  both  per  mile  per 
week,  and  per  train-mile,  do  not  increase  in  the  same  proportion ; 
the  corresponding  figures  (Items  Nos.  4  and  7)  being  11  '3  per  cent, 
and  11*5  per  cent.  only.  The  margins  of  profit  or  net  earnings 
(Items  Nos.  5  and  8)  are  thus  largely  in  favour  of  railways  of 
the  5  feet  6  inches  gauge. 

The  cost  per  1,000  gross  ton-miles  moved  (Item  No.  9)  is  more 
than  50  per  cent,  higher  upon  railways  of  the  metre,  than  ujKjn 
those  of  the  standard  gauge ;  while  the  mean  total  weight  of  the 
traffic,  passing  over  each  mile  of  the  railways  of  the  latter  gauge,  is 
(Item  No.  9a)  nearly  three  times  as  much  as  that  conveyed  over 
each  mile  of  the  metre-gauge  lines. 

From  the  foregoing  figures,  the  percentage  of  working  ex]>eiises 
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to  the  total  earnings,  excluding  expenses  connected  with  the  steam- 
boat traffic,  is  (Item  No.  10)  12  J  per  cent,  higher  upon  the  narrow- 
gauge  railways. 

Coaching  Traffic.  Items  Nos,  11  to  24:  inclusive, — ^Before  dealing 
with  statistics  relating  to  the  coaching  and  goods  traffic,  it  may  be 
convenient  to  give  the  following  main  dimensions  and  particulars 
of  the  vehicles  for  both  gauges,  as  prescribed  in  the  Government 
Eegulations.^ 

bmiAN  Railwats. — ^Leadtnq  Dimensions  and  Pabticulabs  of  CoAcmNO  and 
Gkx)DS  Vehicles. 


Particalare. 


RailwajB  of 

5  feet  6  inches 

Oauge. 


Railways 
of  Metre 
Gauge. 


(1)  Maxima  and  Minima  Dimeimona  to  he  strictly 
observed. 

Loading  gang©  for  goods — 

Maximum  width 

„         height  at  centre 

n  „  sides 

Rolling  stock — 

Maximum  rigid  wheel-base  for  passenger  vehicles 
„            M             „         for  goods  vehicles  . 
,,         gross  load  on  a  pair  of  engine-wheels    . 
M               n               »            cairiage  or  wagon"^ 
wheels / 

(2)  Standard  Dimensions,  &c.,  to  be  observed  as  far  as 
possible.* 
Distance  apart  of  buffers,  centre  to  centre     .... 
Mean  height  above  rail  level  for  centre  of  buffers    .     . 
Diameter  of  wheels  for  all  passenger  and  goods  vehicles 
Passenger  vehicles — 

Length  over  buffers 

„      outside  body 

Wheel-base         

Inside  in  the  clear — 

Length 

Width 

Height  at  centre 

„      at  sides 

Goods  vehicles — 

Length  over  buffers 

„      outride  body 

Wheol-baso 

Inside  in  the  clear — 

Length , 

Width 

Height  at  centre  for  covered  wagons     .     .     . 
„      at  sides  ,,  „  ... 


10  ft.  6  ins. 
13  „  6  „ 

11  „  6  „ 

16  „  0  „ 

12  „  0  „ 
12  tons 

8    „ 


Ft.  Ins. 

6  5 
3  6 
3  7 

28  0 

24  0 

14  0 

23  6 

8  6 

7  9 
6  9 

22  0 

18  6 

11  0 

18  0 

8  6 


8ft.  eins. 
11  „  0  „ 
9  i»  6  »> 

10  „  0  „ 

10  „  0  „ 

7  tons 

4i„ 


Ft.  Ins. 

1  10 

2  0 

21  6 

18  0 

10  0 

17  6 
6  6 
6  9 
6  3 

18  0 
14  6 

8  0 

14  0 

6  6 

6  6 

6  0 


*  Administration  Report  upon  Railways  in  India  for  1882-83.  Appendix  K, 
p.  civ.  et  seq. 

'  In  the  case  of  metre-gauge  railways  it  is  stated  that  the  standard  dimensions 
do  not  apply  to  cotton  wagons  nor  to  covered  goods  wagons  of  military  type. 


14 


WARING   ON   INDIAN   RAILWAYS. 


[Minates  of 


Notwithstanding  the  average  sums  received  both  for  carrying 
a  passenger  unit  of  all  classes  1  mile,  and  for  other  coaching  traffic 
per  ton-mile,  being,  the  former  slightly,  and  the  latter  considerably 
Mgher  (Items  Nos.  12  and  13)  iiix)n  the  metre-gauge  railways, 
the  coaching  receipts  per  train-mile  are  (Item  No.  11)  nearly  10 
per  cent,  in  favour  of  lines  of  the  broad  gauge ;  and  this  result 
would  appear  to  be  due  to  the  trains  on  the  latter  gauge,  on  the 
average,  carrying  a  somewhat  larger  number  of  iwissengers,  and 
a  much  greater  weight  of  other  coaching  traffic.  (Items  Nos.  14 
and  15). 

The  average  number  of  vehicles  in  a  coaching  train  is  appre- 
ciably higher  upon  the  metre-gauge  railways  (Item  No.  16).  The 
freight  weight  of  a  coaching  train,  from  the  larger  numl)er  of 
passengers  and  greater  weight  of  other  traffic  carried,  is  slightly 
higher  ui)on  the  lines  of  5  feet  6  inches  gauge  (Item  No.  17)  ; 
while  the  average  dead  and  total  weights  of  a  coaching  train  are 
each  (Items  Nos.  18  and  19)  about  50  per  cent,  higher  upon  lines 
of  that  gauge,  the  percentage  of  freight  to  dead- weight  is  2*13 
per  cent.  (Item  No.  20)  in  favour  of  the  metre-gauge  railways. 
The  somewhat  unfavourable  position  occu})ied  by  the  broad-gauge 
lines  in  this  respect  is  possibly  due  to  the  larger  proportion  of 
passengers  travelling  in  carriages  of  the  higher  classes  carried  on 
them,  who  do  not,  it  is  presumed  from  English  railway  experience, 
fill  the  carriages  so  well  as  those  travelling  by  vehicles  of  the 
lowest  class.  ^ 


*  The  following  statement  gives  the  average  sums  received  for  ciirrj'ing  one 
passenger-unit  1  mile,  the  total  number  of  passengers  of  each  class  carried,  an«l 
the  proportions  of  those  of  each  class  to  the  total  number  upon  the  railways, 
the  statistics  of  which  are  given  in  Tablo  III. 


Railways  of  6  feet  6  inches  Gauge. 

Railways  of  Metre  Gauge. 

C1M0. 

Average 
Sums  re- 
ceived for 
carrying  one 
pasaenger- 
nnit  1  mile. 

Number  of 

PatiHengere 

carried. 

Percentages 
ofToul 
Number. 

Average    i 
Sums  re- 
ceived for 
carrying  one 
passenger-  1 
unit  1  mile.  | 

Numl)er  of 

Patwengers 

carried. 

Percentages 
1     of  Total 
Numl«cr. 

1         p,„. 

1st    1     12-25 

305,825 

0-51 

15-23 

66,275 

1       0-23 

2n(l 

4-7 

1,7(53,001 

2-92 

5-74     ' 

198,362 

1       0-82 

3rd 

3-23 

2,795,635 

4-64 

4-86     ! 

268,183 

1       110 

4th 

2-3 

55,427,854 

91-93 

2-37     1 

24,273,314 

97-78 

Totals 

60,292,315 

100  00 

24,824,134 

1     99-99 

Proceedings.]  WARING  ON  INDIAN  RAILWAYS.  15 

Notwithstanding  the  excess  in  total  weight,  and  the  larger 
proportion  of  dead  to  paying  weight,  in  the  coaching  trains  of 
railways  on  the  5  feet  6  inches  gauge,  the  financial  results  of  the 
coaching  traffic  are  wholly  and  very  appreciably  in  favour  of  lines 
on  that  gauge. 

The  cost  of  hauling,  not  only  a  passenger,  but  even  the  much 
heavier  trains,  is  less  (Items  Nos.  22  and  21),  and  the  margins  of 
profit  or  net  earnings  on  these  operations  are  (Items  Nos.  24  and 
23)  consequently  larger  upon  lines  of  the  broad  gauge. 

Goods  Traffic  Items,  Nos,  25  to  39  inclusive. — A  similar  examina- 
tion into  the  statistics  of  the  goods  traffic  shows  the  greatly 
increased  economy  of  the  broad  gauge,  in  dealing  with  traffic  of 
that  nature. 

The  receipts  per  train-mile  are  (Item  No.  25)  76  per  cent,  higher 
upon  railways  of  the  5  feet  6  inches  gauge,  although  the  average 
rates  per  ton  (Item  No.  26)  are  more  than  10  per  cent,  higher  upon 
lines  of  the  narrow  gauge. 

The  average  number  of  vehicles  in  a  train  is  greater  (Item 
No.  27),  and  the  average  loads  carried  by  each  (Items  Nos.  28  and 
29)  are  much  heavier  upon  lines  of  the  broad  gauge. 

The  average  freight,  dead,  and  total  weights  of  goods  trains  are 
respectively  (Items  Nos.  30,  31,  and  32),  93  per  cent.,  94  per  cent., 
and  94  per  cent,  greater  upon  lines  of  the  5  feet  6  inches  gauge. 

The  practical  results  of  the  working  of  the  goods  traffic  are  given 
in  items  Nos.  33  and  34,  where  it  is  shown  that  the  proportion  of 
paying  freight  upon  the  capacity  hauled  is  1'158  per  cent,  in 
favour  of  the  broad-gauge  lines,  while  the  proportion  of  freight- 
weight  to  dead- weight  is  practically  within  a  small  fraction  the 
same  upon  railways  of  both  gauges.  Thus  the  great  anticipated 
economy  in  both  these  respects,  so  often  and  so  strongly  insisted 
upon  by  advocates  of  narrow-gauge  railways  generally,  has  not 
been  realized  in  practice,  so  far,  at  any  rate,  as  Indian  railways  are 
concerned. 

Notwithstanding  the  average  weight  of  the  goods  trains  on  the 
broad-gauge  lines  being,  as  stated  above,  nearly  double  that  of  the 
corresponding  trains  on  the  metre-gauge  lines,  the  increased  cost 
of  hauling  them  is  (Item  No.  35),  only  27  per  cent. ;  while,  if  the 
cost  per  ton-mile  be  taken  as  the  basis  of  comparison,  the  balance 
of  advantage  is  (Item  No.  36)  nearly  53  •  6  per  cent,  in  favour  of 
increased  economy  upon  railways  of  the  5  feet  6  inches  gauge ;  and 
even  taking  into  account  interest  upon  capital  expended  upon 
construction  of  the  lines  (Item  No.  37),  it  is  still  nearly  33  per  cent. 

From  wliat  has   been   already  shown  in  respect  to  the  goods 
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traffic,  it  is  evident  that  the  remaining  items  (Nos.  38  and  39), 
namely,  the  average  profits  per  train-mile  and  per  ton-mile,  are 
greatly  in  favour  of  lines  ujwn  the  broad  gauge. 

Percentages  of  Earnings  from  various  sources  to  Total  Earnings, 
Items  40  to  43  inclusive. — Upon  this  subject  it  is  only  necessary  to 
remark  that  the  railways  of  5  feet  6  inches  gauge,  forming  the 
main  routes  of  the  country,  and  connecting  the  large  cities  and 
wheat-producing  districts  of  the  interior  with  the  principal  seaports 
of  Calcutta,  Bombay,  and  Kurrachee,  api)ear  to  have  secured  a 
larger  proportion  of  goods  traffic,  on  which  the  profits  seem  to  be 
higher  than  on  passenger  traffic,  than  the  metre-gauge  railways. 

Percentages  of  Working  Expenses  upon  Total  Earnings.  Items  44 
to  61  inclusive. — In  each  of  the  items  included  under  this  heading, 
the  metre-gauge  railways  are  in  excess  of  the  lines  of  5  feet 
6  inches  gauge,  the  total  excess,  including  steam-boat  expenses, 
being  12*394  per  cent. 

Cost  and  Particulars  of  Maintenance  of  Way^  Works,  and  Stations. 
Items  Nos.  52  to  65  inclusive. — The  mean  age  of  the  railways  of 
5  feet  6  inches  gauge,  included  in  Table  IV,  is  (Item  No.  52)  more 
than  three  times  that  of  the  metre-gauge  railways  with  which  they 
are  compared. 

In  instituting  any  comparison  between  the  cost  of  maintenance 
of  broad  and  of  narrow-gauge  railways  based,  as  items  Nos.  53,  53a, 
and  536  are,  upon  the  cost  per  mile,  either  of  railway  or  of  track 
including  sidings,  the  relative  average  annual  weight  of  traffic, 
conveyed  over  each  mile  of  the  railways  compared,  must  not  be 
overlooked ;  this,  as  shown  by  item  No.  9a,  is  three  times  greater 
upon  the  lines  of  5  feet  6  inches  gauge  than  upon  those  of  the 
metre  gauge. 

As  regards  items  Nos.  53  and  53a,  giving  respectively  the 
comparative  cost  of  maintenance  of  way,  works,  and  stations  per 
mile  of  railway,  and  per  mile  of  track  including  sidings,  the  weight 
of  the  traffic  passing  over  each  mile  forms  an  important  factor ; 
while  item  No.  536,  giving  the  cost  of  maintenance  of  permanent 
way  alone  per  mile  of  track,  including  sidings,  will  be  almost 
wholly  dependent  upon  it. 

Again,  in  considering  item  No.  54,  giving  the  average  cost  of 
maintenance  per  train-mile,  which  is  13  per  cent,  higher  upon  the 
broad  than  on  the  narrow-gauge  lines,  the  relative  weights  of 
the  trains  on  both  gauges  (Items  Nos.  19  and  32)  cannot  with 
justice  be  omitted. 

Viewed  thus,  although  the  cost  of  maintenance,  both  per  mile  of 
line,  per  mile  of  track,  and  per  train-mile,  is  higher  u])on  the  5  feet 


ProceodingB.]  WARING  ON  INDIAN  RAILWAYS.  17 

6  inches  gauge  than  upon  the  metre-gauge  railways;  yet  the 
excess  in  cost,  not  being  even  approximately  in  proportion  to  the 
excess  in  weight  of  the  traffic  passing  over  each  mile,  and  to  the 
increased  weight  of  the  trains,  the  balance  of  economy  is  largely  in 
favour  of  the  broad-gauge  railways. 

Basing  the  comparative  average  cost  of  maintenance  upon  the 
expenditure  per  1,000  gross  ton-miles  (Item  No.  65),  which,  it  is 
submitted,  when,  as  in  the  present  case,  the  other  conditions  vary 
so  greatly,  forms  the  only  proper  stand-point  from  which  to  examine 
the  question,  the  cost  is  no  less  than  58  per  cent,  higher  uxx)n  the 
narrow  than  upon  the  broad-gauge  lines.  Inasmuch  as  the  bulk 
of  the  expenditure  upon  maintenance  is  incurred  in  the  cost  of 
repairs  and  renewals  of  the  permanent  way,  the  average  cost  of  this 
to  the  total  expenditure  for  maintenance  being,  per  1,000  gross 
ton-miles,  51  per  cent,  on  the  broad  and  54  per  cent,  upon  the 
narrow-gauge  lines,  the  result,  as  shown  in  item  No.  55,  seems  to 
indicate  that  the  type  of  permanent  way  adopted  for  the  metre- 
gauge  lines  is  not  so  well  suited,  even  for  their  limited  traffic,  as 
that  adopted  for  the  heavier  traffic  on  the  lines  of  5  feet  6  inches 
gauge;  and  that  an  increase  in  the  weight  of  the  rails,  in  the 
scantlings  of  the  sleepers,  and  in  the  amount  of  ballast  used  on 
lines  of  the  narrow  gauge,  would  be  attended  with  beneficial 
results.  This  seems  to  have  been  recognized  by  the  Government 
in  the  case  of  the  Bajputana-Malwa  railway,  the  heaviest  worked 
of  the  metre-gauge  lines,  on  which  (Table  No.  I)  all  renewals  are 
to  be  made  with  rails  of  increased  weight. 

Cost  and  Particulars  of  Locomotive  Expenses.  Items  Nos,  55a  to 
5Sd  inclusive, — In  item  No.  55a  it  is  shown  that  a  slightly  higher 
daily  mileage  is  obtained  from  the  engines  on  the  broad-gauge 
lines. 

The  average  locomotive  expenses,,both  per  train-mile  and  engine- 
mile  (Items  Nos.  56  and  57),  are,  taking  the  weights  of  the  trains  into 
account,  higher  upon  the  broad  than  upon  the  narrow-gauge  lines ; 
although  the  comparative  increase  in  cost  is  not  in  so  high  a  ratio 
as  the  comparative  increase  in  the  weights  of  the  trains  drawn. 
On  the  other  hand,  taking  the  cost  per  1,000  gross  ton-miles  as  the 
basis  of  comparison,  which  the  Author  considers  to  be  the  only 
just  and  proper  one  between  railways  of  such  widely  different 
character  and  capacity  for  dealing  with  the  traffic,  the  balance  of 
economy  is  (Item  No.  58)  more  than  69  per  cent,  in  favour  of  the 
broad-gauge  lines. 

The  cost  of  fuel  is,  of  course,  an  important  factor  in  dealing  with 
the  question  of  locomotive  expenses;   and   this,  on   the  average 
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(Item  No.  58a),  is  oonsidembly  higher  on  railways  of  the  metre, 
than  on  those  of  the  5  feet  6  inches,  gauge.  Eliminating  it,  there- 
fore, from  the  lines  of  both  gauges,  the  average  locomotive  expenses 
per  1,000  gross  ton-miles  shows  (Item  68d)  an  economy  of  nearly 
28  per  cent,  in  favour  of  the  broad-gauge  lines. 

The  consumption  of  fuel  per  train-mile  (Item  No.  585)  is  higher 
upon  the  broad-gauge  lines ;  although  here  again  the  increase  in 
consumption  is  not  in  the  same  proportion  as  the  increased  weight 
of  the  trains  on  railways  of  that  gauge ;  on  the  other  hand,  the 
average  consumption  per  1,000  gross  ton-miles  (Item  58r)  shows  an 
economy  of  more  than  26  i)er  cent,  in  favour  of  the  broad  gauge. 

Amount  and  Particulars  of  Carriage  and  Wagon  Expenses,  Items 
Nos.  59  to  606  inclusive. — The  carriage  and  wagon  expenses,  both 
per  total  train-mile  and  per  1,000  vehicle-miles  run  by  home 
vehicles  (Items  Nos.  59  and  60)  are  in  point  of  economy  in  favour 
of  the  metre  gauge ;  the  excess  in  exi)enditure  upon  the  broad- 
gauge  lines  in  the  latter  item  being  rather  more  than  50  per  cent. 

It  is  to  be  regretted  that,  in  the  Administration  Reports,  the 
carriage  and  wagon  expenses  are  not  calculated  per  1,000  gross 
ton-miles,  and  that  they  contain  no  data  by  which  this  can  be 
done.  The  information  (Item  28)  where  the  average  load  of  the 
goods  vehicles,  both  loaded  and  empty,  on  the  lines  of  both  gauges, 
is  given,  enables  such  a  comparison  to  be  made  on  the  basis  of  the 
cost  per  ton  of  paying  load  per  1,000  vehicle-miles,  as  far  as  the 
goods  traffic  is  concerned. 

The  average  loads  of  the  goods  vehicles,  l)oth  loaded  and  empty, 
on  both  gauges,  is  there  stated  to  be  4*719  tons  and  2-74  tons, 
upon  the  standard  and  the  metre-gauge  lines  resx)ectively.  Com- 
bining this  with  item  No.  60,  the  following  result  is  arrived  at : — 

For  goods  traffic  only,  per  1,000  vehicle-miles,  4,719  tons  of 
paying  load  or  freight  are  drawn  on  railways  of  5  feet  6  inches 
gauge  for  an  average  sum  of  Rs.  9,149 ;  and  2,740  tons  of  paying 
load  or  freight  are  drawn  on  railways  of  the  metre  gauge  for  an 
average  sum  of  Rs.  6,044.  The  average  cost  per  1,000  ton-miles  of 
paying  load  is  thus  nearly  Rs.  1  •  94  upon  the  broad,  and  a  little 
over  Rs.  2*20  upon  the  narrow-gauge  lines,  again  showing  a 
decided  economy  in  favour  of  lines  upon  the  broad  gauge.  From 
items  Nos.  60a  and  60&  it  will  be  observed  that  the  average  annual 
mileage,  by  both  coaching  and  goods  vehicles,  is  much  larger  upon 
the  broad-gauge  railways. 

Amount  and  Particulars  of  Traffic  Expenses,  Items  Nos.  61  to  64 
inclusive. — The  traffic  expenses  per  train-mile  are  somewhat  higher 
(Item  No.  61)  upon  railways  of  the  5  feet  6  inches  gauge  than  on 
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those  of  the  metre  gauge.  The  distance  of  the  stations  apart  is 
somewhat  less  on  the  former  than  on  the  latter  lines.  The  train- 
mileage  per  mean  mile  of  railway  worked  is  76  per  cent,  per 
annum  more  upon  lines  of  the  broad  gauge  ;  upon  which,  also,  the 
passenger  and  mixed  trains  travel  at  a  higher  speed,  the  contrary 
being  the  case  as  regards  the  goods  trains. 

General  Charges,  Item  No.  66. — Finally,  the  average  amount  of 
general  charges  per  train-mile  is  much  higher  upon  railways  of  the 
metre  gauge  than  upon  those  of  the  6  feet  6  inches  gauge. 

The  limits  within  which  it  has  been  necessary  to  compress  this 
Paper,  have  compelled  the  Author  to  omit  all  reference  to  projected 
railways  in  India,  as  well  as  much  interesting  matter  connected 
with  the  particulars  both  of  working  and  of  constructing  the  open 
lines.  He  has,  however,  endeavoured  to  touch,  in  many  cases  very 
concisely,  upon  the  more  important  figures  connected  with  these 
latter  subjects,  which  have  been  abstracted  without  bias  from  the 
most  authentic  sources;  these  are  the  Administration  Reports 
prepared  in  India  by  the  Director  General  of  Indian  Railways  for 
presentation  to  the  Houses  of  Parliament. 

The  figures  given  have  been  carefully  checked,  and  the  Author 
trusts  that  they  may  prove  to  be  correct.  He  has,  as  far  as 
possible,  endeavoured  to  avoid  the  expression  of  any  opinions  of  his 
own,  unless  they  were  amply  borne  out,  in  his  judgment,  by  the 
facts  and  figures  adduced,  if  not,  indeed,  almost  logical  conclusions 
from  them.  He  is  sensible  of  many  shortcomings  in  the  way  in 
which  his  task  has  been  performed,  and  his  excuse  for  undertaking 
it  must  be  the  deep  interest  which,  from  his  past  connection  with 
India,  he  feels  in  all  matters  relating  to  the  welfare  of  that 
Empire,  coupled  with  the  fact  that  he  has  been  led  to  some  extent, 
by  his  recent  professional  practice,  to  inquire  into  matters  con- 
nected with  the  relative  cost  both  of  construction  and  working  of 
railways  upon  comparatively  broad  and  narrow  gauges. 

The  Paper  is  accompanied  by  a  diagram,  from  which  the  Fig.  in 
the  text  has  been  engraved. 
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APPEN 


Table  I. — Statkmknt  of  Indian  Railwatb  Constbucted 


No. 

NuMofBAilway. 

OMige. 

Length 
■auctioned. 

Length 
opened. 

Length 
laid 
with 

donble 
line. 

Average 
Coat  per 

mile  open 
on  Slat 

Dec,  1886. 

Net 

Earnings 
daring 
1886  on 
CapiUl. 

L 

East  Indian .     .     . 

FeetlnB. 
5     6 

1  Miles. 
1,5191 

Milea. 
1,5191 

Milea. 
474J 

Rnpeea. 
210,686 

Percent. 
8-40 

n. 

Bajpntana-lfalwa  . 

8    3| 

1,4141 

1,4141 

U 

76,848 

719 

m. 

Pitri 

5     6 

22i 

22} 

35,929 

IV. 

Sindia     .... 

5    6 

74i 

74i 

122,896 

.. 

V. 

Dhond-Manm&d 

5    6 

145^ 

145} 

•• 

74,893 

" 

VI. 

Southern  Mahratta. 

3    3^ 

7C3i 

597} 

•• 

66,505 

1-82 

VII. 

Mysore    .... 

3    3i 

296J 

139i 

44,997 

2-84 

vm. 

Indian  Midland.     . 

5    6 

606 

42 

67,566 

IX. 

North  Western  .     . 
Carried  forward  . 

5    6 

1,8391 

l,839i 

2i 

i 

157,682 »,     409 

6,681} 

5,794f 

4771 

>  Cost  of  Punjab  Northern  Railway  per  mile  up  to  opening  on  30tli  June,  1884, 
per  mile  was  Rb.  119,337.    Cost  of  Bind,  Punjab  and  Delhi  line  up 
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DIX. 

and  in  Pbogbbss  on  31st  March,  1887. 


Benurka. 


Earthwork  and  bridges,  generally  for  a  double  line,  except  two  short 
branches,  superstructure  of  iron  girder  bridges  generally  for  single  line 
only.  Permanent-way  rails  vary  from  74  lbs.  to  82  lbs.  per  lineal  yard 
laid  on  wooden  or  iron-plate  sleepers.  Length  laid  with  steel  rails  on 
3lBt  December,  1886,  739  01  miles. 

Length  of  3  miles,  viz..  East  Indian  Railway  to  limit  of  Agra  Cantonment, 
laid  on  5  feet  6  inches  gauge.  Constructed  for  single  line,  land  taken  up 
for  double  line.  Rails  originally  36  lbs.  per  yard,  but  these  have  nearly 
all  ])ecn  replaced  by  steel  rails  of  41|  lbs. ;  for  future  renewals  50-lb.  rails 
are  to  be  used.  Sleepers,  originally  creosoted  pine,  are  perishing,  and  are 
being  renewed  with  deodar.  On  Rajputana  section  the  chief  works  are 
the  Bangunga,  Shallas,  Dhund,  Amanishah,  and  Jumna  bridges,  and 
descent  of  Aravalli  range.  On  Holkar  Railway  the  chief  works  are  the 
ascent  of  the  Vindhya  range  and  bridge  over  Nerbudda.  Rew6ri-Feroze- 
pore  and  Fdzilka  branch  line,  290|  miles,  presented  no  difficulties,  and 
201^  miles  of  this  section  are  unballaste<i  and  unfenced.  Steel  rails  and 
Denhum-Olphorts  iron  sleepers  are  used  on  the  Fdzilka  branch. 

Line  made  and  worked  by  the  Bombay,  Baroda,  and  Central  India  Railway 
Co.    The  rails,  flat-footed,  weigh  48  lbs.  per  yard. 

Worked  by  East  Indian  Railway.  Rails  60  lbs.  per  yard,  on  deodar  trans- 
verse sleepers.    Princiiial  worK,  Chumbul  River  bridge. 

Single  line,  double-headed  steel  rails,  70  lbs.  per  yard,  laid  on  pot  sleepers 
weighing  94  lbs.  each.  The  line  will  shortly  be  fenced ;  it  is  worked  by 
Great  Indian  Peninsula  Railway. 

Permanent  way  of  State  Railway,  metre-gauge  type.  The  following  large 
bridges  are  flnished  : — Bhima,  fourteen  spans  of  150  feet ;  Don,  eight  spans 
of  100  feet;  Krishna,  twenty-one  spans  of  150  feet;  Malprabha,  twelve 
spans  of  100  feet ;  Tungabhadra,  thirty-eight  spans  of  60  feet ;  Burra  Nalla, 
ten  spans  of  60  feet ;  Wardha,  fifteen  spans  of  100  feet.  The  Gh&t  incline 
for  3|  miles  from  Portuguese  frontier  will  up  to  formation  be  for  a  double 
line,  all  the  rest  single  line.   Maximum  grade  on  gh&t  ^,  on  rest  of  line  yj^. 

No  works  of  special  diflSculty.  Formation  14  feet  wide;  rails  41 J  lbs.  per 
yard,  spiked  to  creosoted  pine  and  teak  sleepers.  Maximum  gradient  j^. 
Sharpest  curve,  3,000  feet  radius. 

No  engineering  difficulties  on  ojien  line.  Single  line,  formation  20  feet  wide, 
rails  75  lbs.  per  yard  double-headed,  laid  on  Denham-Olpherts  sleepers. 
Line  to  be  fenced. 

Comprises  Siud,  Punjab,  and  Delhi,  Punjab  Northern,  Indus  Valley,  Eastern 
section  Sind-Sagar,  ami  Southern  section  of  Sind-Pishin  Railways.  On 
Delhi  Railway  the  earthwork  for  26  miles  is  for  a  double  line ;  steel  rails, 


was  Rs.  162,847.   Cost  of  Indus  Valley  line  up  to  opening  on  30th  June,  1883, 
to  3lBt  Dcctiubor,  1870,  i>er  mile  was  Rs.  148,952. 
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Table  1. — Statement  of  Indian  Bailwats  Constructed 


No. 


Name  of  Railway. 


Gauge. 


Length    I    Length 
sanctioned,    opened. 


Length    Average        Net 
laid    {    coetper    Earnings 
with      mile  open     daring 

doable      onSlst       ]8k6oo 
line.    Dec.,  1886.   Capital. 


IX. 


Brought  forward  . 
North  Western  (con- 
tinued). 


Feet  Ins. 


Miles.     I     Miles. 
6,68U  !  5,794} 


Miles.  I    Rupees.   .Percent.: 
477J  ' 


XL     Sind-Pishin.     .     . 


5    6    ,      219! 


xn. 


Eastern  Bengal . 


5    6 


237 


X.  ;  Sind-Sagar  (western       5    6  341  120 

section).  I  |  I 


99 


234f 


23i 


202,946  ,     3-96 


Carried  forward  . 


!  7,479J  '•  6,248i      501    I 

I  I  I  I 
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and  in  Pboorbsb  on  Slat  Mabch,  ISSl.— continued. 


Bemarka. 


of  68  lbs.  per  yard,  bull-headed,  are  used  partly  on  wooden  and  partly  on 
pot  sleepers.  Principal  works,  bridges  oyer  Boas,  Sutloj,  Markunda,  Gng- 
gur  Tangri,  and  Jumna.  On  Punjab  northern  section  the  rails  are  of  iron, 
60  lbs.  flat-footed,  steel  62  lbs.  flat-footed,  and  steel  double-headed  75  lbs. 
per  yard,  all  laid  on  wooden  sleepers.  Principal  works  are  bridges  oyer 
Rayi,  Chenab,  Jhclum,  Soane,  Indus  (Attock),  and  Haro;  the  passage 
through  the  Salt  Range,  and  tunnels  at  Margala  Pass  and  Indus  approach. 
Sind-Sagar  section — partly  75  lbs.  steel  rails,  and  partly  old  iron  rails  60  lbs. 
per  yard.  Punjab  section — iron  rails  of  68  lbs.  and  60  lbs.  per  yard 
are  being  replaced  by  steel  rails  of  68  lbs.  and  62  lbs.  per  yard ;  length  of 
28  miles  done.  Sind  section,  Khdnpur  to  Kotri ;  rails  of  iron  60  lbs.  and 
steel  62  lbs.  per  yard,  on  wooden  sleepers.  Principal  works  cutting 
through  Laki  Hills  and  Indus  (Sukkur)  Bridge  (in  progress).  Kotri  to 
Kurrachee,  earthwork  for  single  line,  masonry  of  bridges  for  double  line  ; 
rails  65  lbs.  double-headed  laid  on  creosoted  pine  and  babul  sleepers. 
Sind-Pishin — ^permanent- way  of  yarious  typos ;  rails  flat-footed  60  lbs.  and 
62  lbs.  per  yard,  and  double-headed  68  lbs.  to  84  lbs.  Chief  works,  Nari 
and  Eambari  bridges.  On  lower  section  of  Sind-Pishin,  E.  I.  Railway, 
75  lbs.  steel,  on  Denham-Olpherts  sleepers ;  E.  I.  Railway,  80  lbs.  steel, 
on  wooden  sleepers.  Sind,  Punjab  and  Delhi  Railway,  68  lbs.  iron  rails 
on  wooden  sleepers ;  and  Sind-Pishin  State  Railway,  75  lbs.  steel  rails, 
Denham-Olpherts  sleepers  are  used ;  ruling  gradients  j|  and  j^  minimum 
curves  800  feet  radius. 

Worked  by  North  Western  Railway.  Earthwork  and  bridges  light  through- 
out, excepting  Jhclum  Bridge.  Rails,  steel,  75  lbs.  per  yard;  seyen- 
eighths  laid  with  steel  sleepers,  and  rest  with  wooden  sleepers.  On  main 
line  ruling  gradient  ^Jq,  on  Khewra  branch  }  mile  each  of  ^  and  ^,  and 
^  mile  y|n.  Sharpest  curye  on  main  line  1^  and  on  branch  lines  4^ 
Opened  2l8t  January,  1887. 

Worked  by  North  Western  Railway;  40  miles  laid  with  double-headed 
rails,  75  lbs.  per  yard,  on  Denham-Olpherts  sleepers ;  rest  of  line  laid  with 
flat-footed  steel  rails,  75  lbs.  per  yanl,  on  steel  trough  sleepers.  Single 
line  throughout.  Steepest  gradient  ^.  Works  yery  heayy.  High  banks 
and  deep  cuttings  are  the  rule  for  113}  miles,  on  which  are  fourteen  tunnels, 
together  8,000  feet  long.  On  this  section  are  thirty-seyen  spans  of  150  feet, 
twenty-three  spans  of  100  feet,  and  one  hundred  and  fiye  spans  of  40  feet,  and 
one  bridge  of  150  feet  span — the  "  Louise  Margaret,"  spanning  the  Chappar 
Rift  at  a  height  of  300  feet.  On  rest  of  line,  between  Quetta  and  Gulistan, 
the  bridging  is  not  so  heayy.  There  are  fourteen  spans  of  40  feet,  four 
of  60  feet,  one  span  of  100  feet,  one  of  120  feet,  and  one  of  150  feet.  Opened 
partly  for  goods  traffic  only  20th  March,  1887. 

Earthworks  and  masonry  of  Ibridges  and  viaducts  generally  for  double  line ; 
but  girders  erected  for  single  line  only,  except  between  Calcutta  and 
Nalhati,  where  double  line  is  laid.  Rails  generally  double-headed,  74  lbs. 
per  yard,  laid  on  wooden  sleepers,  but  on  short  lengths  cast-iron  pot  sleepers 
are  used.  The  Calcutta  to  Canning  section  single  track  only,  masonry  of 
bridges  for  <louble  line,  but  girders  for  single  line  only  except  in  two 
instances.  On  Diamond  Harbour  branch,  27  miles  are  laid  with  steel  rails, 
64  lbs.  per  yard,  partly  on  pot  and  partly  on  Denham's  plate  sleepers. 
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Table  I.— Statement  of  Indian  Railways  Conhtructed 


1         Ka. 

Nrmt  vT  lUllwaj. 

Gngf. 

Lfligtb 

Lwipth 

Av«n(^ 

on  Slut 
Dec..  l*iRS. 

Hll|>#M. 

133.539 

dUriUff 

f 

XIIL 

XIV, 

WiiMlui  Cool      .      . 
Ikugnl  Centra]  .      . 

Fert  Im. 

5     G 
5     0 

7.47£>i 

4Gi 

125^ 

G,24H| 
4iii 

501 

rtf  cent.  1 

1 

XV. 

Dil&flpnr-EUva.     . 

5     6 

37 

37 

- 

120,574 

< 

XVI. 

Jlt'llary^Kiatna  .      . 

3   a] 

27g| 

..  1 

XVI L 

CutWafieh-NtOloTO  , 

3     3} 

33 

.H. 

^. 

XVIII. 

Nigpni^Benga)  .      . 

5     G 

479i 

" 

1 

XIX, 

Toungoo-MnDdnby . 
ExtenAioft^Bnrmft 

3    3t 

225 

.' 

- 

"     1 

XX 

Potaa-Gyft   .      .      . 

5    6 

57t 

57* 

73.Be2 

} 

XXL 

Oft  wnpore- Acbuera . 

3     3| 

253^ 

253} 

44,239 

2 

38 

XXIL 

Dil  d^niag3ar-GMzi  pur 

5    6 

12 

12 

58,A88 

. 

XXJII. 

Bareilly-PiUbh^l  . 

3    3^ 

3G 

36 

il,RG5 

.. 

XXIV. 
XXV. 

Lurknow  -  SiUpur  * 

Sihnimaii .     .      . 

Nulhiti    .... 

3  31 

4  0 

124 
27* 

55* 
27* 

24,974 

11,967 

" 

XXVI. 

Tirhoot    .... 

3     33 

273i 

2-f5j 

*H,9:i4 

2 

87  : 

xxvn. 

Northern  Bengal  ^  . 

3     3| 

2m 

2d5j 

87/>;t5 

5 

59  t 

XXVI  n. 

Biujcft      .... 

3     H| 

SG 

HG 

75.090 

XXIX. 

AfliHim-B^hJir     .     , 

3     3} 

ir^^ 

* , 

XXX. 

Amritear-PailidTskot 

5     6 

G5 

65 

84.C7C 

,. 

XXXT. 

Kjippur    -    ChhattiV 
Rarh. 

Uftmcd  forwnttl     . 

3    3| 

149 

149 

73,339 

4-88 

li>.27fti 

7,730* 

501 

'  On  Kiiiinia  Dlmrlla  brnndi,  .'>7  niilre  Jouet,  i:augr  is 
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and  in  Progress  on  31st  March,  1887 — continued. 


Remarks. 


Rails  67  lbs.  and  68  lbs.  per  yard  laid  on  creosoted  pine,  teak  and  sftl  sleepers. 
Worked  by  Eastern  Bengal   State  Railway.    Single  line,  sand  ballasted 

generally ;  line  is  fenced  throughont    Steel  rails,  Vignoles'  section,  62  lbs. 

per  yard,!  laid  on  creosoted  pine  sleepers. 
Constructed  for  single  track  only.     First-class  second-hand  East  Indian 

Railway  permanent  way,  laid  on  s&l  sleepers ;  rails  82  lbs.  per  yard  for 

throe  quarters  of  its  length,  and  74  lbs.  for  remainder.     Bridging  light, 

earthwork  and  rock-cutting  heavy;  ruling  gradient  ^,  sharpest  curve 

1,432  feet  radius. 
Ruling  gradient  yj^^,  for  20  miles  through  Nulla-Mulla  hills.    Heavy  works, 

including  a  tunnel  413  yards  long;  rest  of  line  easy. 
Ruling  gradient  y^.    Country  flat,  but  drainage  area  large,  necessitating 

high  banks  and  much  waterway. 
Lino  in  general  character  will  conform  to  standard  Indian  railways,  5  feet 

6  inches  gauge. 
Permanent  way  steel  rails,  50  lbs.  per  yard.     Yignoles*  section  <leep  fish 

plates  of  Bessemer  steel  laid  on  teak  and  pyingado  sleepers.    No  engineer- 
ing difficulties. 
Worked  by  East  Indian  Railway;  rails  64  lbs.  per  yard;    first  29  miles 

laid  on  cart  road. 
Rails,  steel,  40  lbs.  and  41^  lbs.  per  yard.    Single  track  for  22  miles,  borders 

the  cart  road.    No  engineering  difficulties  except  bridge  over  the  Jumna. 
Worked  by  East  Indian  Railway ;  unfenced  except  at  stations.     Steel  rails, 

62  lbs.  per  yard,  laid  on  bearing  plates  and  creosoted  pine  sleepers. 
Steel  rails,  41}  lbs.  per  yard,  on  deodar  and  s&l  sleepers;  unfenced  except 

for  4J  miles. 
No  engineering  difficulties ;  only  bridge  of  importance  is  that  over  Goomti, 

at  Lucknow.    Btcol  rails,  41}  lbs.  per  yard. 
Laid  on  the  cart  road.    Rails,  31  lbs.  per  yard,  except  on  a  small  section, 

where  41}  lbs.  steel  rails  are  used.    Sleepers  of  teak,  s&l,  and  pine. 
Easy  country.    Rails,  iron  40  lbs.,  and  steel  41}  lbs.  per  yard,  on  deodar, 

s&l,  Denham-Olpherts,  and  Denham*s  sleepers. 
Rails,  40  lbs.  per  yard ;  sleepers  of  creosoted  pine,  s&l,  red  gum,  wrought  and 

cast-iron.      Bridging  and  banks  heavy  on  lower  section.      On  Kaunia 

Dharlla  branch,  2  feet  6  inches  gauge,  there  is  no  ballast,  and  the  rails  are 

steel,  25  and  30  lbs.  per  yard,  laid  on  s&l  sleepers. 
Rails,  steel,  41}  lbs.  per  yaid ;  work  on  northern  half  of  line  is  heavy.    S&l 

sleepers. 
Rails,  steel,  41}  lbs.  per  yard,  on  s&l,  iron  wood,  and  Denham-Olpherts 

sleepers.    Works  are  heavy,  and  bridging  considerable  as  a  rule. 
Worked  by  North  Western  Railway.    Steel  rails,  62  lbs.  per  yard;  work 

very  light.    Steepest  gradient  ^jn,  sharpest  curve  2,300  feet  radius. 
Rails  40  lbs.  per  yard  on  creosoted  pine,  s&l,  and  teak  sleepers.    Line  to  be 

handed  over  to  N^gpur-Bengal  Railway  for  conversion  into  5  feet  6  inches 

gauge. 


2  feet  6  iuchos,  cost  {X-r  mile  Rs.  21,946. 
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Table  L— Statement  of  Indian  Railways  Constbucted 


No. 


Name  of  Railway. 


(iaage. 


Length 
BancUoQed, 


LeoRth 
opened. 


LengUi  ■  Average 

laid    j   cost  per 

with    I  mile  open 

double  ■    on  31«t 

line.     Dec.,  168e. 


NK 

Eamin^i 
daring 
lHd6on 
CapitaL 


xxxn. 


XXXIII. 

XXXIV. 
XXXV. 


XXXVI. 


XXXVII. 


XXXVIII. 


XXXIX. 


XL. 

XLI. 

XLII. 


XLIII. 

XLIV. 

XLV. 

XLVI. 


Brought  forward  . 
Burma     .... 


Jorhdt     .     .     . 

Cherra  Co.  Ganj 
Madras    .     .     . 


South  Indian 


Great  Indian  Penin- 
sula. 


Bombay,  Baroda  and 
Central  India. 


Oudh    and    Bohil- 
khand. 


Darjooliug-Himala- 

yan. 
Dcoghur.     .     . 

Bengal    and   North 
Western. 

Tarakeshwar  .  . 
Burdwan-Kutwa  . 
Rohilkhand-Kumaun 

Thnton  Duyinzaik  . 


Feet  Ini.  |     Miles. 
10,278} 
8    8]  309 


XL VII.     Dibru  Sa<iiya 


XLVIII. 


Poudicherry . 
Carried  forward  . 


2    0 

2    6 
5    6 


3    3i 


5    6 


5    6 


5    6 


2  0 

3  3| 

3   3; 


5  6 

2  6 

3  3J 

2  6 

3  31 

3  3J 


29 

15 
840i 


654} 


l,288i 


438} 


735} 


51 
510} 


22} 

40 

54} 

8 

77} 

7f 


Mileii. 

7,730} 

327 


2Gi 

7} 
828i 


654} 


1,288} 


438} 


Miles. 
501 


42} 


Rupees. 
83,286 

18,573 

32,859 
130,919 

67,808 


323}  202,729 


43| 


51 
4} 
376} 

22} 

54} 

8 
77} 

7f 


I 


196,691 


115,255 


52,609 
57,420 
58,214 


Percent 
3-40 


2-78 


315 


7-80 


8-56 


3-51 


3-96 


77,585 
39,268  I     4-81 

63,370  I        *.; 


15, 424  J     12,r>89}    010  J 
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Banuu-ks. 


Irrawaddy  line;  works  light  except  bridging,  amounting  to  8,165  lineal 
feet ;  rails  40  lbs.  per  yard.  Sittang  line ;  works  light  except  bridging, 
amounting  to  15,730  lineal  feet ;  steel  rails,  41}  lbs.  per  yard. 

Bails,  steel,  18  lbs.  and  14  lbs.  per  yard.  Most  of  rulwa^  constructed  on 
cart  roads.    Sharpest  curve  300  feet  radius,  steepest  gradient  ^. 

On  open  portion ;  steel  rails,  25  lbs.  per  yard,  laid  on  steel  sleepers,  are  used. 

Embankments,  except  on  double  line,  are  for  a  single  line  only,  but  bridges 
and  viaducts  are  for  a  double  line,  except  for  25^  miles.  Rails  65  lbs.  to 
84  lbs.  per  yard,  generally  on  pot  sleepers.  On  Bangalore  branch  rails  are 
57  lbs.  per  yard  on  pot  sleepers. 

Earthwork  and  bridges  generally  for  single  line  only,  except  from  Negapatam 
to  Trichinopoly,  where  bridges  are  built  for  double  line.  On  167  miles 
rails  weigh  68  lbs.  per  vard,  and  are  laid  on  pot  and  wooden  sleepers ;  on 
39  miles  rails  are  35}  lbs.  per  yard ;  on  rest  of  system  the  rails  are  40  lbs. 
per  yard,  but  are  being  renewed  with  50-lb.  bull-headed  rails  on  cast-iron 
sleepers — a  length  of  41}  miles  has  been  completed. 

Earthwork,  except  on  double  portions,  for  single  line  only,  but  bridges  and 
viaducts  are  for  a  double  line.  Iron  rails  of  68  lbs.  and  84  lbs.  per  yard 
are  being  replaced  with  steel  rails,  69  lbs.,  82  lbs.,  and  86  lbs.  per  yard. 
Sleepers  wooden,  and  iron  bowls.  The  doubling  of  further  portions  of  the 
line  is  in  progress. 

Earthwork  generally  for  single  line  only,  but  bridge,  piers,  and  abutments 
for  double  line.  Rails  double-headed,  68  lbs.  and  69  lbs.  per  yard, 
generally  on  wooden  sleepers,  but  iron  bowls  are  used  for  renewals.  On 
Waahwdn  extension  60  Ids.  rails  on  iron  bowls  are  used.  The  GK)dhra 
branch,  49}  miles  long,  was  laid  on  the  Trunk  road. 

Formation  for  single  lino,  except  for  17  miles,  where  masonry  is  for  double 
line.  Rails  generally  60  lbs.  per  yard ;  435  miles  laid  on  cast-iron  oval 
bowl  sleepers,  75  miles  on  wrought-iron  saddle  sleepers,  and  39  miles  on 
steel  saddle  sleepers ;  136  miles,  steel  rails,  75  lbs.  per  yard,  are  laid  on 
Maclellan  and  Smith's  patent  Bessemer-steel  sleepers.  All  renewals  are 
made  with  steel  rails. 

Rails,  iron  30  lbs.  and  steel  40  lbs.  per  yard ;  mostly  laid  on  cart  road. 
Sharpest  curve  70  feet  radius,  steepest  gradient  ^. 

Undulating  country ;  36  lbs.  steel  rails  on  wooden  sleepers ;  ballasted.  Steep- 
est gradient  ^\j,  sharpest  curve  2,640  feet  radius. 

Rails,  steel,  41 1  lbs.  ])cr  yard,  on  wooden  sleepers.  Country  flat,  but  subject 
to  inundations  in  places,  where  therefore  earthwork  and  bridging  are  heavy. 
The  line,  except  at  stations  and  near  bridges,  is  unfenced. 

Easy  work,  line  fenced  and  ballasted,  and  is  worked  by  East  Indian  Railway. 

Not  begun ;  to  be  built  on  the  cart  road. 

Permanent  way  of  metre-gauge  type  on  s&l  and  jungle  sleepers ;  unfenced. 
Steepest  gradient  ./g  for  175  chains. 

Steel  rails  on  steel  and  wooden  sleepers ;  ballasted  and  partially  fenced. 

Steel  rails  41}  lbs.  per  yard ;  line  unballasted  and  unfenced  generally.  The 
larger  portion  was  made  on  the  Government  road. 

Iron  rails,  40 '  3  lbs.,  on  wooden  sleepers ;  worked  by  South  Indian  Railway. 
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Table  I. — Statement  of  Indian  Railways  Constbucted 


No. 


Name  of  Railway. 


Gauge. 


Ijcngth 
sanctioned. 


Length 
opened. 


Length     Average  I      Net 
laid     I  cunt  per     Earnings 
with    '  mile  open  :  daring 

doable      onSlst    j  1886  on 
line.     Dec..  1886.'  CapitaL 


XLIX. 


L. 

LI. 
LH. 


Lm. 

LIV. 

LV. 
LVI. 

Lvn. 
Lvm. 

LIX. 


I  Feet  Ins. 
Brought  forward  .   I 
West  of  India  (For-       8    3| 
tugueee).  | 


Miles.     I     Miles. 
15,4241 !  12,580i 
51  41 


Berar. 


H.  H.  The  Gaekwar'a 
H.  n.  Tho  Nizam's 


Bhopal  Itarsi     .     . 

H.n.ThoGaekwar'B 
Mehsdna-Yadnagar 
Bhuvnagar-Gondal . 
Jodhporu 

Rdjpura-Pati&la 


5  6 

2  6 
5  6 

5  6 

3  Si 

3  3j 

3  3^ 

5  6 

2  6 


Wadhwdn-Morvi 
Junagarh-Yerawal  .   I    3    33 
Grand  total  miles  * 


13 

58} 
509} 

57 

21 

193i 
123f 

IG 


Miles. 
910| 


G6} 


I 


13 

58} 
204} 

57 

21 

193i 
123} 

16 
G8 


Rupees.     I'er  cent. 


Ehdm- 
gaon 
60,321 
Amraoti 
72,444 
22,758 


127,893 

i 

I 

103,828 

I 

!  49,138 

17,271 

I 

81,346 
13,503 


I  16,602}    13,385} 


910} 


2-36 


4-25 


Those  totals  do  not  exactly  correspond  with  those  stated  in  the  body  of  the 


Proceedings.]  WARINQ  ON  INDIAN  RAILWAYS.  29 

and  in  Pboobbss  on  Slst  Mabch,  1887. 


RenurkB. 


Opened.  17th  January,  1887.  First  38  miles  ruling  gradient  4^;  for  single 
line  as  regards  earthwork  and  iron  superstructure,  but  for  double  line  as 
regards  all  bridges  and  culverts ;  rest  of  line  is  for  a  double  line.  Maxi- 
mum gradient  ^.  On  Gh&ts  there  are  twelve  tunnels  and  heavy  masonry, 
and  work  nearly  equals  that  on  Bhore  Gh&t  of  G.  I.  P.  Railway.  Rails, 
62  lbs.  per  yard,  steel,  on  creoeoted  pine,  teak,  and  sdl  sleepers. 

Worked  by  G.  I.  P.  Railwav.  Khimgaon  line,  rails  60  lbs.,  on  bowl  sleepers, 
and  on  Amr&oti  line,  rails  68  lbs.  per  yard. 

Yeiy  easy  work.    Rails  30  lbs.  per  yard,  on  wooden  sleepers ;  formation  10 

feet  wide. 
Permanent  way  on  87  miles  obtained  from  South  Indian  Railway;  rails 

68  lbs.  on  bowl  sleepers;  6  miles  are  of  steel  rails,  Yignoles'  section, 

66}  lbs.  per  yard  on  Bessemer  steel  sleepers;   87  miles  are  of  steel 

rails,  66^  lbs.  per  yard,  laid  on  steel  **  pea-pod  "  sleepers ;  and  rest  of  line 

is  laid  with  60-lb.  rails  on  creoeoted  pine  and  jungle  wood  sleepers. 
Rails  62  lbs.  per  yard,  steel  laid  on  steel  pine  and  other  sleepers ;  most  of 

the  line  is  unfenced. 
Steel  rails  41^  lbs.  per  yard,  and  transverse  steel-trough  sleepers.     The 

country  presented  no  difficulties. 
Steel  rails  41  jt  lbs.  per  yard,  on  half-round  pine  sleepers. 
Works  very  light.    Unfenced ;  rails,  iron  36  lbs.  per  yard,  and  steel  36  lbs. 

per  yard,  laid  respectively  on  wooden  and  steel  sleepers. 
Ck)untry  traversed  eminently  favourable,  the  line  is  practically  a  surface  one. 

Steel  rails  68  lbs.  per  yard  on  deodar  sleepers.  Worked  by  North  Western 

Railway. 
Line  laid  on  bridged  and  metalled  road  for  24  miles,  and  for  remainder  of 

its  length  on  unbridged  and  unmetalled  road.    Rails  of  steel  19  lbs.  per 

yard,  laid  on  patent  steel  sleepers. 
Ruling  gradient  is  j^.    Rails  to  be  of  steel  41 J  lbs.  per  yard,  laid  on  jungle 

wood  8leci)cr8. 


Paper,  but  the  figures  are  those  given  in  the  Administration  Report. 
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Table  II. — Statement  of  the  Cost  aitd  pabtioulabb 


lUUway. 


Name  of  Bridge. 


No.  of     Spfti)  in 
Sp&ns.       Clear. 


Length  of 
Bridge. 


I 


Depth  of 

Foondation 

below  Lov 

Water. 


Height 
from 
Low- 
water 
Level  to 
under-  I 
Hide  of 
Girders.! 


Gauge  5  feet ' 
6  inehe*  :     | 
East  Indian  i  Soane 


28 


Feet.     I        Feet. 
150  4,726 


I 


>f         »» 


f»         »» 


Jumna  (Allahabad) 


(Delhi) 


I  "Jubilee "over the 
I      Hooghly. 


,7  ri4of200,    3,073 
^'  \   8  of   30. 


12 


211-50 


North- 
western. 


Sutlej  (Phillour)        46 

I 


!  523-92 
106-50 
523-67 


99 


162 


2,640 


Feet. 


Aver- 1 
age  42j 


7  to  39 


1,213-25       98-50 


5,193 


Boas    .     . 


I  Jumna  (Saharan- 

I  pore). 

I  Kaisir-i-Hindover 

I  the    Sutlej    at 


Ferozepore. 


I  Ravi 


erozepore. 
n  (Lanore) 


33    I     99        I  3,820 

i  I 

26  i    99        I  2,663-50 

27  '  144-50  1  4,293 


I 


93-33 


3,217 


40  to  50 


Fdet. 
35-6 

600 

23-50 
550 

16-6 


I  Alexandra  over  the      64     ,  135  9,088 

Chonab  at  Wazir-  1 
aba<i. 
Jlielum      .     .      .   '     50         9333     4,875 


43  to  70 

42 

78 

75 
75 


'      75 


20 

19 
26 

20 

20 
20 


Carried  forward 


44.963-75 
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or  SOME  OF  THE  LARGE  BaILWAT   BbIDOES  IN  InDIA. 


ToUlOoetof 
CostofProtec-  Brl<k;e  inclnd- 
tive  Works.  .  ing  Protective 
Works. 


Gost_per 
Lin.  Foot 
excluding 
Protec- 
tive 
Works 
where 
given. 


Bfomarks. 


Rs. 


None 


254,000 


Bs. 
3,300,000 

4,446,300 

1,660,355 
3,440,424 

3,360,076 


300,000 

200,000 
789,924 

150,472 

760,237 
64,000 


1,374 


2,836 


2,518,633 


2,590,166 

1,534,600 
3,773,353 

1,919,220 

5,003,377 
1,551,498 


600 

501 
695 

550 

467 
305 


32,579,369 


For  double  line,  with  footway  5  foot  8  inches 
wide  between  girders.  Cost  includes  some 
special  items  not  separately  detailed.  No 
information  as  to  cost  of  protective  works. 

Carries  also  roadway  below  rails.  Substruc- 
ture for  double  line,  girders  for  single  line 
only.  Cost  includes  some  special  items 
not  separately  detailed.  No  information 
as  to  cost  of  protective  works. 

Carries  also  roadway  below  rails.  Cost  in- 
cludes some  s|)ecial  items  not  separately 
detailed.  No  information  as  to  cost  of 
protective  works. 

(Minutes  of  Proceedings,  Inst.  C.E.,  vol.  xciL 
p.  73.)  Double  line.  Cost  apparently 
includes  that  of  approach  viaducts,  the 
length  of  which  is  omitted  from  the  length 
of  bridge. 

Cost  approximate  only.  The  contract  rate 
was  Bs.  428  per  lineal  foot.  Twelve  spans 
have  been  removed  since  bridge  was  built. 
The  cost  per  lineal  foot  is  calculated  for 
present  length  of  bridge.  The  cost  for 
protective  works  includes  expenditure  to 
1874,  since  which  date  a  large  expenditure 
has  been  incurred. 

The  contract  rate  was  Bs.  428  per  lineal  foot. 
The  figures  for  the  cost  of  this  bridge  are 
approximate  only. 
The  contract  rate  was  Bs.  428  per  lineal  foot 

The  cost  is  approximate  only. 
This  bridge  carries  a  roadway  also  above  the 
railway. 

(Minutes  of  Proceedings  Inst.  C.E.,  vol.  liv., 
p.  61.)  Cost  includes  some  special  items 
not  separately  detailed.  Carries  also  a 
footiwth  below  rails. 

(Minutes  of  Proceedings  Inst.  C.E.,  vol.  liv. 
p.  71.) 

(Minutes  of  Proceedings  Inst.  C.E.,  vol.  liv. 
p.  94.)  Cost  includes  some  special  items 
not  separately  detailed.  Carries  also  a 
footpatn  below  rails. 
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Table  II. — Statement  of  the  Cost  and  pabtictlabs 


Railway. 


Name  of  Bridge. 


No.  of      Span  in 
Spans.       Clear. 


Length  of 
Bridge. 


Depth  of 
Foimdation 
below  Low 

Water. 


Height 
from 
lx>w- 
water 
Level  to 
under- 
side of 
Girders. 


Oauae  5  feet  \ 

6inche8 — conL 

North- 

Western. 


Brought  forward' 

Attock     on     the  I 
Indus.  I 

Empress,  over  Sut- 
loj  at  Adamwahan 


Feet. 


I 


8ind  Bagar 


Eastern 
Bengal. 
Madras 


Great  Indian 
Peninsula. 


I  Victoria,  over  Jhe- 
lum  at  Chuck- 
nizam. 
Gk>rai  . 


Cauvery    . 

Cheyer 

Tnngahhadra 

Hagari 

Kistna 

Taptee 

Norbudda. 


5 

16 


17 


I 


Bombay,  Ba- 
roda  and 
Central  In- 
dia. 


Oudh  and 
Rohilkhand 


Taptee 

Saie  (Jaunpur) 


Gomteo  (Jaunpur)  16 

Gurrah    (Shahja-  18 

hanpur). 

Ramgunga     (Ba-  34 

reiily)    .      .     . 

Ganges  (lUjghat)  35 

Carried  forward' 


I    2  of 
308-40 

3  of  257 
250 


150 
185 


Feet. 
44,963-75 


1,655 
4,210 


I 


(7       185      \ 
\9i       46-25/ 


22 
50 
58 
34 
36 


64 
64 
64 
64 
100 


2,720 

1,744 
1,540 
3,500 
4,060 
2,380 
3,855 


Feet. 


103 


82 


Feet. 

Ill 
28-75 

24 


/  78  to  96     51    \ 
■        '^-       .46-50/ 


25 
14 

100 

14 

62 


I  33 
14 
34 
16 


J  Average  y^.^ 

4-60     ■  81-33 
50{;^^5;^  }48-50 


,    5  of  137, 
11  {  6arc*hoB  J  1,052 
of  40 


25       183-50 


30 

18 


60 

53 

82 
60 

56 

80 


4,687- 


1,875      {i^^f^JT^  }50-50 
1,192        :  28  to  41     44-75 


1,472 
1,309 

2,260 

3,040 


I  45  to  50    44-17 
70  to  80     17-49 


85 


I 


25-77 


'90,071-25  ! 


55         24-39 

I 
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OF  80MB  OF  THE  LARGE  Bailwat  Bridoes  IN  TsDiA.-'Continued. 


I  Cost  per 
I  Llii.  Foot 

'  ToUlCoetof   excluding 
C«tof  Protec-'  Bridge  inclnd-  |  Protec- 
tive WorlcH.    ing  Protective  I      tive 
I       Worlw.  Works 

I    where 
given. 


Renurks. 


Rs.  Rs. 

2,518,633   32,579,369 

i 
128,220  I  3,251,565 

2,006,246  27,101,690 


263,254 
236,235 


64,910 


57,000 


438 

2,464 
14,136 

708,904 

78,212 


'6,078,652 


1,828,362 
1,800,000 


1,887 
1,210 


575 

897 


488,508  I  317 

1,245,464  I  356 
I 

755,756  186 

849,728  I  357 

1.273.066  I  330 
1,627,248  I  611 

669,096  ,  636 

i 

3,718,289  781 

I 

895,260  ,  477 

691,192  i  579 

735,090  498 

392,328  I  289 

1.313.067  ,  267 
796,371  I  236 


82,011,449 


This  bridge  carries  also  a  military  road  below 
the  railway. 

(Minutes  of  Froceedinss  Inst.  C.E.,  vol.  Ixv. 
p.  242.)  Cost  includes  sr j hm ■  »j «  c i  u  1  i  1 1< uj i^ 
not  flc J  Niroij '  1  y  destailed.  Carrit^u  oombiued 
wad  diid  railway  at  aune  levoL  Cost  of 
protect iTi^  worku  includes  material  for 
trJii|M5mry  bridge?* 

Carritfi  c^imbined  road  and  railway  at  same 
level,  fttjfl  hIbo  a  footway  on  each  side  on 
hmckrfta- 

(Minutes  i>f  PriKH^tdin^^H  Inst.  C.E.,  vol.  xxxiv. 
p.  1.)    Cost  is  approximate  only. 

Cost  includes  some  special  items  not  sepa- 

mkl>'  dt'tiiikd, 
(MinuU*  of  Proceedings  Inst.  C.E.,  vol.  xxiv. 

LoBt  ineltidt'a  Bcjme  «ficoial  items  not  sepa- 
mtoly  dctuik'd. 

CVist  inrlTjii!  *  fiomi^  si)ecial  items  not  sepa- 
rately detailed. 

Girders  for  single  line,  piers  for  double  line. 

Double  line. 


Girders  for  single  line,  piers  for  double  line. 


Cost  includes  some  special  items  not  8C]ia- 
rately  detailed. 


[the  INST.  C.E.  VOL.  XCVII.] 
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Table  n. — Btatemknt  of  the  Ck)eT  and  PAitncrLARB 


lUilway. 

Name  of  Bridge. 

No.  of 
Span.. 

Span  in 
Clear. 

Length  of 
Bridge. 

Height 

1    from 

Depth  of      Low- 

Foondation    water 

below  Ix>w  Level  to 

Water.    .  under- 

1  Bide  of 

(flnlera 

Gauge  5  feet 
Gins. — cont.: 

Ondh  and 
Bohilkhand. 

»» 

»» 

Brought  forward 

Ganges  (Cawnpore) 

„      (Balawali) 
Bangunga 

11 
14 

Feet. 

25  of  100 
2  of   40 

248-17 
78-50 

Feet. 
90,071-25 

\  2,830 

2,904 
1,295 

Feet. 

50  to  65 

100 
60 

Feet. 

31-66 

39-94 
13-79 

ft 

Solani 

11 

148-75 

1,760 

60 

1600 

Bhopal-Itdni 

Nerbudda .     .     . 

14 

150 

2,240 

( Aver-  \ 
I  ago  4/ 

65-00 

Sindia.     . 

Chumbal  .     .     . 

/12 
\2 

186      \ 
136      / 

2,714 

75 
70 

112-50 
31-66 

Total  bridges  of  5  feet  6  inches  gange  .     .     . 

103,814-25 

Metre  gauge :  1 
Rajputana-  ;  Jumna  (Agra)     . 

16 

133 

2,272 

j 
„              Nerbudda.     .     . 

14 

183 

2,836 

14 

80-00 

Cawnpore- 

Aclmera. 

Tirboot      . 

Jumna  (Muttra)  . 

7 

150 

1,146 

71 

2700 

Gunduck  ...  1      8 

250 

2,176 

40  to  90 

37-50 

Bengal  and     Rapti  .... 
North- 
Western. 

9 

150 

1,350 

86 

41-00 

Total  metre-gauge  bridges 

9,780 

Grand  Tc 
metre  gi 

YTAL  bridges  of  5  fee 
luge 

t  6  inc 

jhes  and 

113,594-25 

i 
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OP  80MB  OP  THE  LARGE  Railwat  Bbidobs  IN  IsDTA.— Continued, 


Coetper 
Lin.  Font 

ToUl  Coet  of 

excluding 

• 

CoBtofProtec- 

Bridse  inclod- 
tng  ProtecUve 

Protec- 

BemarkB. 

Uve  Works. 

tive 

WorkB. 

WorkB 
where 
given. 

Re. 

Re. 

6,078,652 

82,011,449 

158,959 

1,740,915 

559 

Carries  alBo  a  roadway  below  the  railway. 

832,166 

2,924,760 

721 

75,532 

550,564 

867 

Cost  inclndes  some  special  items  not  sepa- 

Ttitelj  iif  Iftiled. 

187,352 

1,035,170 

482 

Coit  Inclwlos  mtn&  special  items  not  sepa- 
TOtely  detailod. 

*  * 

944,171 

421 

CtiirieB  cooihiutMl  road  and  railway  at  the 
m  m(?  1  e vt  I  Tl le  cost  includes  some  special 
items  not  separately  detailed. 

629,683 

3,271,035 

973 
786 

Lattice-girders  are  designed  to  carry  a  car- 
riaee-road  above  the  railway.  The  cost 
includes  some  special  items  not  separately 
detailed                                               i~         J 

7,962,344   92,478,064 

48,776 

1,833,877 

777 

1,873,925 

660 

ffirdfre  Jrsii:ii(^<l  to  carry  carriage-road 
1 1  [o  w  1 1  u^  m  J 1  wji y .  The  cost  includea  some 
ff\ipcm  itema  not  separately  detailed. 

14,194 

849,000 

728 

{.Ai^t  inoludpa  mm**  special  items  not  sepa- 
mlely  detailed. 

47,845 

1,324,500 

587 

Hm  tVxitway  on  each  side  carried  by 
brackets. 

549,625 

1,373,169 

610 

661,217     7,254,471 

1 
8,623,561    99.732,535 

D  2 
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[MinuteB  of 


Table  in.-^NAif£s,  abbreviated  Names  and  Mileage  of  Indian  Railways 
5/ee<  6  inches  gauge. 


Name  and  abbreviated  Name  of  Railway. 


East  Indian  (E.  I.)' 

North  Western  (N.  W.) 

Eastern  Bengal  (E.  B.)' 

liadrasCM.) 

Great  Indian  Peninsula  (G.  I.  P.)' 

Bombay,  Baroda,  and  Central  India  (B.  B.  &  0. 1./ 

Ondh  and  Rohilkhand  (O.  &  B.) 

His  Highness  the  Nizam's  (N.) 

Mean  total  mileage  worked  . 


Mean  Mileage 
worked  daring 

1886. 


Milee. 

1,712-71 

1,863-78 

359-00 

860-38 

1,501-37 

460 -JM) 

681-48 

208-31 


7,647-93 


Notet  to  railways  of  5  feet  6  ituihes  gauge. 

^  Statistics  relating  to  East  Indian  Railway  include  State  Branches  and 
Tdrakeshwar  Railway. 

*  Statistics  relating  to  Eastern  Bengal  Railway  include  those  of  Bengal 
Central  Railway  generally. 

'  Statistics  relating  to  Great  Indian  Peninsula  Railway,  include  those  of 
Dhond-Manmdd,  Khamgaon,  Ajnrdoti,  and  Bhopal  Railways.  The  last  is  worked 
but  not  maintained  by  the  Company. 

*  Statistics  relating  to  the  Bombay,  Baroda,  and  Central  India  Rail¥ray 
include  the  Pdtri  branch. 
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the  Statistics  of  which  are  dealt  with  in  Table  IV. 

Metre  gauge. 


Name  and  abbreviated  Name  of  Railway. 


Mean  Mileage 

worked  daring 

1886. 


Rajputana-Malwa  (R.  M.)* 

Southern  Mahratta  (S.  M.) 

Tirhoot(T.) 

Northern  Bengal  (N.  B.) 

Cawnpore-Achnera  (C.  A.)* 

Ndgpur-Chhattisgarh  (N.  C.) 

Burma  (B.) 

South  Indian  (S.  !.)» 

Bengal  and  North  Western  (B.  &  N.  W.)       .     . 

Rohilkhand-Kumaun  (R.  K)* 

Bhdvnagar-Gondal  (B.  G.) 

Mysore  (M.) 

Mean  total  mileage  worked 


Miles. 
1,474-49 
341-18 
240-64 
249-25 
253-23 
149-00 
327-00 
662-00 
806-37 
8500 
193-15 
139-75 


4,421-06 


Notes  to  metre-^auge  ratlwaya. 

^  Statistics  relating  to  the  Rajputana-Malwa  Railway  include  those  relating 
to  the  Cawnpore-Achnera  Railway  for  the  fourth  quarter  of  the  year. 

'  Statistics  relating  to  the  Cawnpore-Achnera  Railway  are  for  the  first  three 
quarters  of  the  year  only. 

■  Statistics  relating  to  the  South-Indian  Railway  include  generally  those  of 
Poudicherry  Railway. 

*  Statistics  for  the  Rohilkhand-Kumaun  Railway  include  for  the  second  half 
of  the  year  those  relating  to  the  Barcilly-Pilibhect  Railway. 
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[Minutci  of 


Table  IV.— Statistics  and  tarticulars  relating  to  the 


I7«w 


3 
4 
5 
6 
7 
8 

a 
10 


13 


JUilwtjior  tt  f«rt  fi  iDdiM  iUii«;e. 


R& 


btmt  i»c^n  iVti  C"ic<*pt  whtre  others 
wise  moiitkinpil). 

€ft])ital  outlay  j^or  mile  opon 

Perron  tajr^  of  net  enTnmgft) 
(including  atua  m  l>oat  > 
traffic)  on  capitftl  uutlay  j 

Total  earninpB  per  milel 
ojien  per  wtH.'k      ,     ,     .  / 

Total  wuTkin|>r  exjieiiBe*  [xr  I 
mile  open  pet  week  .     .  J 

Pn>i]i  on  net  tmrningi  port 
loile  open  pi*r  wwk  .     .  / 

Total  fAmiogH  [ytr  iraiii** 
niilii     .     *     .     .     ,     ,| 

ToUi  working  eipetiaea  |ier^ 
tmio^mile       ,     »     .     ./ 

Kct  eaniiugu  jx*r  tmin-mile 

C<fflt  r»i'r  1,000  gro«s  ton- 
mlles  iiioved  (fTeight  and 
dwid  woif^Iit)  .      .      .     , 

Tou  milpftge  haiiUd  per 
mmxi  mile  -woi^ked     .     .  ^ 

Ptrecntag*?  of  total  work- 
ing (^xjn'UHtfl  iijKjn  tutul 
eamizigfi    .     .     .     .     , 


Mttn. 


CtneJiing  Trajic.  j 

ATemgio  coftcliinf,'  rt^eeijiiai  . 

per  train-mile      .     ,     .  /    "      ' 
ATemge  Kuta   re<*ived  forj 

c«rr}iupi*lMiMengeriinit[  Pii^a   ' 

(oft^U  cIhshl's)  1  mib     .| 
Avemp'  Btiin  Tir<^'iTcd  per 

lou-rullt*  IW  Mther  coflrh- 

infrtratKe  *      .      -      ,      , 
Avempiii  total    number  ofi 

puiEk'nger units  in  a  train/ 
Atemge  other  tmftie  iu  &!  fj, 

eoeehing  train      ,     .       j   ions 
Average  numhtr  of  vehicles  1 

in  &  ccnivUiog  tmin    .      .  f 
Avera^p  freijjrlit  wtnght  ofi 

a  ctmehiug  tmiu  .     .     .  f      " 
18     Average  lieiul  wt^jgbt  of  al 

coaching  tmin      .      ,     .J      " 
10     Averagi-  totnj  weiglit  of  nl 

eoarliing  tmin      *      .      .  f       " 
20     rt»P(?cu  tngt/  of  fn:  igb  t  wi  i  ^'  h  ( 

to  doufl  \ioijih1  in  i*  r'oiu  b- 

iijgimin    .     .     .     .     , 


168,100 
5*185 

346*50 

1G4-80 

181-70 

4^28 

2  112 
2  168 

7*034 

1*21 1, 42ft 

507SJ 

3*33 
SG'IOO 


;i23'lg4 
2-372 
17*28 


Haximami  and  RAJlinr 
whet*  U  osKwn. 


2lD,GS0(Rt> 
8-56<B.a&C.L) 

563  50(B.B.4C.L) 
247  50(E.B.) 

340-0  (E.  I.) 
5*88<B.B.iC.I.) 

2-705  (E.  D.) 
3'433(B.RJtaL) 

9-755  Ca  BO 

1,032, lfi2(E.  10 
tS2  475CE,B,) 

3*00  (E.L> 
2  72(G.  LIV) 

54-80  (E.O) 

285-07  (5L) 


MtnlmDm*  tnd  tUIltraj 


3*635  (N\) 
tO-72(E  L> 

115*014*     I  20'00(M.> 
imU       2;i2  005(N\  Wo 
214^168     24S)-47d(N.  M\) 

8  tfti 


115,255(0.  Alt) 
2-36  (N.) 

144  OCN.) 
72*5  (JT.) 
71-5  (N.) 

3135(0.  &R.) 

1-77(0.  &  HO 
1-365(0.  &  n.) 

4*01  (E.  L> 
509,e&4(H.) 
35*27  (E.L) 

2-66  (U.  &R0 
I  OtJ  (M.) 

22-04  (K.) 

163-475(0.  LP.) 
0*07(0.  &R.> 
I5"07(E  BO 
I  12-175  (O.&RO 
l7r24(E.  BO 
■1S4  525(G.LP0 
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WORKINO  of  the  FRINCIPAL  INDIAN  BaILWATS  DUBING   1886. 


Metre-gaage  Bailways. 


Differences  between  Means. 


Mean. 


Maximnm,  ami  Railway 
where  it  oocors. 


Minimum,  and  Railway 
where  it  occurs. 


5  feet  6  inches 
Gange  in  excess. 


Metre-gange 
inezoesa 


62,595 
3-923 

128-40 

77  125 

51-275 

3-034 

1-893 
1141 

10-613 

406,972 

62-943 

3-004 
2-624 

51-90 

206-46 

1-048 

20-77 

13-563 

132-847 

146-41 

10-21 


87,230  (N.B.) 
7  13(B.M.) 

228-50  (B.M.) 

"*•«•«:  ^)>} 

114  0(B.  M.) 

4-14  (B.K) 

2-66  (N.  C.) 
1-63  (N.B.) 

13115(N.  0.) 
690,055  (B.M.) 
76-585  (N.C.) 

4-82  (B.K) 
4-78  (B.K) 

74-37  (B.K.) 

264-59(8.1.) 
2-615  (B.K.) 

27-525  (B.&N.W.) 

16-425(8.  I.) 
166  13  (B.&N.W.) 
179-72  (B.&N.W.) 


39,268  (B.  K.) 
1-82  (8.  M.) 

65-0  (M.) 

38-50  (M.) 

26-50  (M.) 

2-36  (B.&N.W.) 

1-345(B.  &N.W.) 
0-715(8.  M.) 

6-735  (B.&N.W.) 

154,396  (M.) 
50-69  (B.M.) 

2-38  (N.C.) 
1-88  (T.) 

33-595  (B.M.) 

152-53  (N.C.) 
0-30  (C.  A.) 

17-81  (8.  M.) 

10-34  (B.) 
111-50  (B.G.) 
123-94  (B.  G.) 


105,505 
1-262 

218-10 

87-675 

130-425 

1-246 

0-219 
1027 

804,457 


0-826 


16-724 
1-324 

2-455 
65-303 
67-758 


3-579 


12-21 


0-09 
15-791 

3-49 


2-13 
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[MiuutcB  of 


Table  IV. — 8TATitfTiC8  and  particulars  relatinr  to  the  WouKiNr: 


No. 


21 


23 
24 


Heading. 


Qtachfng  Traffic— continvied. 

Avcnipci  ami  t»f  hauling  a)  « 

cottchiu|i:  train  1  mile  .  f 
Avcmpn  ('OBt  of  liauling  a^  p. 

pBHHcngitr  unit  1  milfj  .  f 
Avoragi*  \m)iii  cm  working)  p 

a  coaching  train  1  milo  .  f 
Avomg<>  profit  on  working^  p. 

a  ]jH88i'ngor  unit  1  mile    / 


R*ilwa}'8  of  6  feet  6  inches  Gange. 


Mean. 

Maximum,  aiKl  lUilvay.  Minimam,  and  Rallvay . 

1 

1       ]*485 

1-815  (E.B.) 

1-185(E.  I.) 

1123 

1-38(E.  B.) 

0-825  (E.  I.) 

1-845 

2-805  (E.  I.) 

1-205  (N.) 

'       1-411 

1-88  (E.  I.) 

100(M.) 

Guwh  Traffic. 

Average  goods  receipts  ix^rl  « 
goods  train-mile  .  .  / 

Avenige  sum   received  fori 
carrying  1  ton  of  goods)  Pies 
1  mile I 

Averugi^  total  numlx^r  ofi 
vehicles  in  a  goo<ls  train  f 

Average   loail   of  a  gixxlsj 
vehicle  (including  both)  Tons 
loaded  and  empty)    .      .  | 

Avemge  hm\  of  a  loaded  i 
g«»o<iH  vehicle        .      .      .  f     " 

Avenige  fn-iglit  weight  of^ 
a  g(MMls  tniin  .  .      .  j     '* 

Avenige  <lead  weight  of  a^ 
gtxNlstniin  .      ./    " 

Avcnip*  total  weight  of  a^ 
g(M^i8  tniin      .      .     .      .  I    " 

Percentage  of  freight  upon  \ 
ctiiMicity  hauled   .      .      .  f 

Percentup*  of  freight  weight  | 
ujMin  (h'ud  weight  of  a> 
gcMNlstniin      .      .      .     .| 

Avenige  c<»8t  of  hauling  a^ 
gcKNls  tniiu  1  mile     .     ./ 

Average  cost  of  hauling  a  I  p. 
pxxls  unit  (1  ton)  1  mile/ 

Avenige  c«>»t  of  hauling  a\ 
g(KKi8unit(lton)lmilean-[ 
eluding  interest  on  capital 
exi)euded  on  open  line  at| 
5  per  cent.  i>er  annum  . . 
38  Avemgi'  prolit  on  hauling  r\ 

3f» 


25 
2G 


27 
28 


29 
30 
31 
32 
33 


34 


Rs. 


4-825 

7-436 

28-47 

4-719 

6  003 
128  (375 
229-190 
357-871 

48-928 

50-14 

2-409 
3-93 


7-125(B.D.&C.I.)     3-205(0.  &R.) 

8-83  (E.B.)  I    4-02(0.  &R.) 

I 
39  17(B.B.&C.I.)   19-97  (N.) 

5-90  (E.  I.)  ;    3-94  (E.B.) 

8  175  (E.  I.)  '     5  045  (M.) 

'189-22  (E.  I.)  ;  81-97(X.) 

290-49 (B.B.& C.I.)  185-50  (N.) 
407-385(B.B.&C.I.)207-47  (N.) 


50-77  (E.I.) 

3-57  (E.B.) 
I     5-80  (E.B.) 


Pies 


Rs. 


8-85         10-25  (X.) 


I  41-02(0.  &R.) 

I     l-8G5(y.) 
'     2  15  (E.I.) 

4-00  (E.  I.) 


PmhIh  tniin  1  mile 
Avernge  pnjlit  on  hauling t   p. 
a  goods  unit  (1  ton)  1  mile  I 


2-350 

3-.iOr. 


407(B.B.*C.I.){}:}t;i^;\,R.)} 
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of  the  PRINCIPAL  Indian  Railways  during  18BG.— continued. 

»». 

Mail  mam.  ukI  RaUwi^        Hlnlieattin,  ud  Killwuy 
wherw  1 1  wcon.                     w l»«  it  occtire. 

Diffemio*  belwwn  MfHih.    j 

Qvngfi  III  ca»M. 

tDeioCM. 

1  5M 

2  17CX.  a>            '      I  035  (EM) 

0059 

1S7 

2  065  (N.  a)                 0*83  (EM.) 

., 

0-247 

1-46 

3  33  (It.  K.)                  0*21  (N.a> 

0'385 

1*254 

2-985  CR.iL)               0-02  (K.  CO 

i                                        1 

(^  157       1 

1 

f 

2-735 

4-14  (N.C.)                  2-075  (B.K.) 

2^m 

8  195 

12  24  (B.  a) 

5*625  (BJfeN.  WO 

" 

0*759 

25  19a 

33*37  (B.) 

17 -83(8.10 

3-271 

2*74 

3  7e(B.M,) 

210(11) 

1070 

3-890 

5- 10  (EM.)                  2-81  (M.) 

1        2-707 

mm 

8G-90(B.M0                45*  155  (M.) 

6208S 

118*163 

13S-79(C.A.)                 94-505(8.1.) 

111033 

1S4-75 

22*2  005(11.)                '  148^545(8.1) 

1 

173-121 

47-77 

58 -665  (H.  MO               36^74  (M.) 

1-158 

56*37 

■  ^ 

-^ 

0-2S 

1D30 

2-805  (N.C)                 I35Ca&N.W.) 

0  530 

B'm'> 

tt-125(M.)                     S-475(B.&N.W.) 

1 

2*106 

U*7f;2 

lU-£h2(U.  K,)                  6  515  (EM,) 

,, 

2  912 

0-805 

1 
1  5fJ5<N,  BO                0  235<aA0 

r55i 

2- 159 

4  57(B.G0 

0-42  (C.AO 

I '317 
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Table  IV. — Statistics  and  i»artictlab8  relating  to  the  Working 


No. 


Heading. 


Railways  of  5  feet  6  inches  Oange. 


Mean. 


Percentages  to  Total  Earnings. 

Perceutago  of  coaching  camingsl 
to  total  earnings J 

Porcc^ntago  of  goods  earnings  to] 
total  earnings J 

Percentage  of  sundry  and  tcle-| 
graph i 

Percentage  of  steamboat  earnings  * 
Totals     .... 

Perceningeg  of  Working  Expenses 
upon  Total  Earnings. 

Maintenance  of  way,  works,  and^ 

stations / 

Locomotive  expenses    .... 
Carriage  and  wagon  expenses 

Traffic  exiK^nses 

Gteneral  charges 

Miscellaneous  expenses     .     . 
Steamboat  exiX'nses  *    .      .     .     . 
Total  working  expenses    .     .     . 

Cost  and  jyarticulnrs  of  Maint4mance 
of  Way^  Worlcs,  and  Stations. 

Mean  age  of  line  maintained  Years 
Cost  ix?r  mile  of  line  main-^    -p 


34-399 

62-297 

2-437 

0-867 


100-000 


taincd j 

Cost  \M'r  mile  of  track  in-^ 
I      eluding  sidings   .     .     .  /     " 
536    Cost  of  maiiitonunce  of  jH'r-j 
mauont   way    alone   \k't\ 
mile  of  tmok  including [     " 

sidings j 

Cost  iK;r  total  train-mile    .  Annas 
Cost  per  1,000  gross  ton-  miles   Rs. 

Cost  and  particulars  of  Locomotive 
Expenses. 

55a  Average    mileage    run    by   each| 
engine  iwr  diem /i 

56  Locomotive    expenses    per)  .  I 

train-mile     .     .      .       jAunas, 

57  Locomotive   expenses    per^  I 

engine-mile    ..../" 


14  153 

16-809 
4-864 
8-528 
5-287 
1-558 
0-627 

50-826 


17-375 
2,589-27 


53a 


Maximnm,  and  Railway  Minimum,  and  Railway 
where  it  occnra.        '        where  it  occnn. 


41-805  (O.&R.) 

78 - 435 (G.  LP.) 

6-47(0.  &R.) 


18-945  (E.B.) 

20-785  (M.) 
6-315  (S.  W.) 

12-78  (E.B.) 
7-92  (N.) 
3-205  (K.B.) 
4-125  (E.B.) 

62'795(E.  B.) 


24  (E.  I.) 
4,116  70  (E.  B.) 


1,966-625    3,130  (E.B.) 


1,132-75      1,981  (E.B.) 


9-763 
2-05375 


50-24 
10-42 
9-083 


13-925  (E.  B.) 
3  16(E.  B.) 


59-96  (KB.) 
12-84  (G.  LP.) 
11 -545  (G.  LP.) 


20-59  (G.  L  P.) 
51-725(0.&R.) 
0-975  (G.  LP.) 


11-72  (E.L) 

9-16  (E.L) 
3-045  (E.  L) 
6-07(B.B.&C.l) 
3-25  (G.  LP.) 
0-50  (M.) 

35-285*(K) 


7(N.) 
1,308-07  (O.  &  R.) 

1,097  (N.) 

475  (O.  &  R.) 

6-95  (O.  &  R.) 
1-46  (O.&R.) 


41-93(N.  W.) 
7-555  (E.L) 
6-65  (E.L) 


*  Steamboat  earnings  appear  only  in  the  ciisc  of  the  East  Indian,  North  "Wostem,  and 

Northern  Benjjrul,  and  Bengal  and 
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of  the  PRINCIPAL  Indian  Railways  during  1886. — continued. 


1 

Metre-gauge  Railways. 

Mean. 

Maximom,  and  Railway 

Minimum,  and  Railway 

5  feet  6  inches 

Metre-gauge 

where  it  occnre. 

where  it  occara. 

Gauge  In  excess. 

In  excess. 

43  04 

61-90  (M.) 

18-705  (N.C.) 

8-641 

50-557 

80  195(N.  C.) 

28-87  (R.K) 

11-74 

4  152 

23-645  (R.K) 

105(R.  M.) 

1-715 

2-25 

1-383 

99-999 

16-710 

26-70  (N.  C.) 

9-255  (C.  A.) 

2-557 

17-296 

23-905(8.  M.) 

10-785  (R.K) 

1-487 

4-885 

15-655  (C.  A.) 

1-995  (R.K.) 

0-021 

10  052 

15-175(0.  A.) 

6-865  (N.  B.) 

2124 

10-252 

14-61  (R.  K.) 

5-865  (R.M.) 

4-965 

1-888 

10-525  (R.K.) 

0-42  (8. 1.) 

0-33 

1-537 

7-22  (T.) 

0-91 

63-22 

76-585  (N.C.) 

50-69  (R.M.) 

12-394 

5-4545 

13  (S.  I.) 

1  (8.  M.) 

11-9205 

1,219-85 

2,184-72  (N.C.) 

507-05  (R.  K.) 

1,369-42 

1 

1,084-27 

1,946  (N.C.) 

477  (R.  K.) 

882-355 

640-363 

1,385  (N.C.) 

268  (B.  &  N.  W.) 

492-387 

8-604 

15-03  (N.C.) 

5-315(B.&N.W.) 

1159 

3-25363 

4-44(8.1.) 

1-69(B.  &N.W.) 

1-19988 

47-207 

1 

;         61-69(B.) 

33-07  (M.) 

3-033 

8-341 

11-83  (N.C.) 

6-525  (T.) 

2-079 

7-447 

'         10-68  (N.C.) 

5  155(T.) 

1-636 

Etvstem  Bengal  Railways  of  5  feet  6  inches  gauge,  and  in  the  case  of  tlic  Tirhoot, 
North  Western  Metro-gauge  Railways. 
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Table  IV. — Statistics  and  particulars  relating  to  the  Workixg 


No. 


58 

58a 
585 

58c 

58d 


60 

60a 
606 


61 
61aj 
616 1 


Heading. 


Cod  and  partieulan  of  Locomotive 
Expetues — continue<l. 

Locomotive    expenses    ijer"^ 

1,000  f^ss  ton-miles      .  / 
Cost  of  fuel  per  ton*     .     . 
Consumption  of  fuel    per^ 

train-mile*     .     .     .     ./ 
Consumption  of   fuel   per\ 

1,000  gross  ton-miles*  .    .  / 
Locomotiye  ex])en8es    perl 

1,000    gross    ton  -  miles] 

omitting  cost  of  fuel 

Amount  andparticuJan  of  Carriage 
and  Wagon  Expejues. 


Rs. 
Rs. 
lbs. 


Rs. 


Annas 


Rs. 


Kailways  of  5  feet  6  inches  Gange. 


63 
64 

65 


Carriage  and  wagon  ex- 
penses i)er  total  train- 
mile     

Carriage  and  wagon  ex- 
penses per  1,000  vehicle- 
miles  run  by  home 
vehicles 

Average    annual    mileage\^., 
run  by  a  coaching  vehicle/ 

Average  annual  mileage  \ 
run  by  goods  vehicle      .  /     " 

AmowU  and  particulars  of  Traffic 
Expense*. 

Traffic  exixjnses  i)er  totalK 

tram-uiile     .      .      .      J-^""'"* 
Avemgo  distance  l)etween\«.,  „ 

stations lollies 

Averag(?  total  annual  train- ^ 

mileage  jior  mile  worked )      " 
Average  througli  speed  peri 

hour  (►f  coacliing-trains  . )      " 
Average  through  si)eed  peri 

hour  of  goods  trains      .  ]     " 
Average?  througli  simkmI  per| 

hour  of  uiixe<l  trains     .  /     " 

General  Otarges. 

Cost  of  general  charges  l>er\  . 
toUl  train-mile  .      .     ,j^^^^ 


Mean. 


Maximum,  and  Railway  Minimmn,  and  Railway  i 
where  it  occurs.  where  it  o 


2-2756 
11-476 
43-24 

150-877 
1-514 


3-249 

9  149 

34,384 
12,971 


5-701 

6-985 

3,993-75 

20-41 

11-009 

14-511 


2-955  (M.) 
17-08  (M.) 
48-68  (G.  LP.) 

184-72  (E.B.) 
2-04(G.  I.P.) 


4-205  (N.W.) 

13  065(G.  LP.) 

53,088  (E.  1.) 
20,231  (E.  I.) 


I 


9-37  (E.B.) 

8-81  (E.  1.) 

5,736  (G.  I.  P.) 

26-245  (E.I.) 

.     12-22  (E.B.) 

:     17-31  (E.  I.) 


3-438     I  499  (N.) 


1-325  (E.L) 
2-43  (E.L) 
37-30  (M.) 

114-64(B.B.&C.L) 
119(E.L) 


1-83(X.) 

5-355(0.  <tR.) 

25,189  (M.) 
6,803  (N.) 


4  62(0.  &R.) 
4-03  (E.B.) 
2,099  (X.) 

17-405  (X.W.) 
9-975  (0.&  R.) 

12-32  (X.  W.) 

2-335  (G.  L  P.) 


'  On  lines  burning  wood,  the  wood  conaumed  has  been  rcduccil  lo  ooal  at  the 
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of  the  PRINCIPAL  Indian  Railways  during  1886 — continued. 


Metre-gauge  Railways. 


Dlfferenoes  between  Meant. 


Mean. 


'    Maxlmnm,  and  Railway       Minimum,  and  Railway 
I  where  it  occurs.  where  it  occurs. 


6  feet  6  inches    Metre-gangs 
Gauge  in  excess,     in  e: 


3  1408 
15-315 
31-394 

191-48 
1-937 


2-273 

6-044 

28,020 
9,948 


5-059 

7-23 

2,251 

1^-954 

11  0315 

12-9575 


3-86  (M.) 
23-38  (S.  M.) 
65-93  (N.C.) 

312-97  (N.C.) 
2-28  (N.C.) 


6-845(0.  A.) 

14-22(0.  A.) 

41,149  (B.&N.W.) 
14,032  (N.B.) 


8  18(R.  K.) 

8-31  (N.  B.) 

3,679  (B.M.) 

18  185(N.  B.) 

14-31  (N.  0.) 

14-55  (X.C.) 


5  085  9-725  (R.K.) 


2-31(B.  &N.W.) 
7-05  (N.C.) 
18-83  (B.K) 

131 -39  (B.) 
1-49(B.&N.  W.) 


0-76  (T.) 

2-445  (B.&N.W.) 

12,511  (M.) 
5,357  (B.  G.) 


3-47(8.1.) 

6-17  (B.) 

1,059  (M.) 
10-98  (M.) 

8-955  (R.M.) 
10-98  (M.) 

2-80  (R.M.) 


11-846 


0-976 

3-105 

6,364 
3,023 


0-742 

1,894-75      j 

4-456    ' 

I 

1,5535 


0-9652 
3-839 

40-603 
0-423 


0-245 


0-225 


1-647 


accepted  equivalent  of  3  parts  of  wood  to  1  part  of  coal. 
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Discussion. 

ikinion.  Mr.  W.  ATKINSON  said  he  was  snre  that  the  members  had  been 
much  struck  with  the  enormous  amount  of  information  conveyed  in 
tlie  Paper,  and  with  the  great  pains  taken  by  the  Author  in 
gathering  from  so  many  statistical  papers  the  information  he  had 
laid  before  them.  The  subject  was  of  the  greatest  interest, 
especially  in  view  of  the  discussion  which  took  2)lace  some  years 
ago,  perhaps  the  longest  that  had  ever  taken  place  in  that  room. 
The  opportunity  afforded  in  India  for  comparing  the  results  of  the 
two  classes  of  railways  was  not  perhaps  equalled  in  any  other 
country.  There  were  8,000  miles  of  railway  of  the  5  feet  6  inches 
gauge,  and  5,000  miles  of  the  metre  gauge;  thus  offering  an 
excellent  opportunity  for  comparing  results.  In  dealing  with  the 
subject  the  Author  had  selected  eight  railways  of  7,648  miles  5  feet 
6  inches  gauge,  and  twelve  railways  comprising  4,421  miles  of 
metre  gauge.  The  former,  however,  reprosente<l  trunk  lines  running 
between  very  important  parts  of  the  empire,  while  the  greater  part 
of  the  latter  were  simply  feeder  lines  of  comparatively  small  im- 
portance, but  included  the  Eaji)utana  metre-gauge  line  which 
was  said  to  be  of  the  nature  of  a  trunk  line.  It  would  have  been 
exceedingly  appropriate  if  the  Author  had  taken  tliat  line  and  any 
other  line  of  5  feet  6  inches  gauge,  which  in  its  physical  conditions, 
summits,  grades,  and  curves,  at  all  approximated  to  it.  A  fair 
comparison  could  then  have  been  made,  and  the  subject  would 
have  been  worthy  of  discussion.  At  i)re8ent  lie  did  not  think  it 
was  so,  because  the  Author  had  admitted  that  he  was,  to  a  great 
extent,  comparing  trunk  lines  with  feeder  lines.  Then,  again,  the 
whole  argimiciit  of  the  Paper  was  based  upon  the  figures  in  the 
Table  of  means,  and  he  strongly  objected  to  the  way  in  which  it 
appeared  they  had  l)een  obtained,  and  thought  he  should  be  able 
to  prove  that  they  were  not  reliable.  In  the  first  i)lace,  in  addition 
to  a  mean  for  the  eight  railways  of  the  one  gauge,  and  the  twelve 
of  the  other,  he  had  selected  from  each  class  that  which  repre- 
sented the  highest  and  the  lowest;  and  by  an  insjiection  of  the 
Nos.  14  to  19  of  the  o  feet  0  inches  gauge,  it  seemed  certain  that 
the  means  were  wrong,  and  even  that  they  might  have  been  taken 
from  the  highest  and  lowest.  But  such  a  result  would  not  l)e  a 
mean,  no  account  having  l>een  taken  of  the  otlicr  lines.  The 
remaining  alternative  was  that  the  whole  of  the  lines  had  Ikjcu 
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taken  into  account,  and  that  their  individual  means  had  been  Mr.  Atk 
added  together,  and  divided  by  the  number,  giving  a  mean  of 
means,  and  not  a  mean  of  totals,  no  multiplier  of  totals  having 
been  used.  It  would  be  seen,  therefore,  that  the  whole  Table  was 
perfectly  valueless.  It  would  be  useless  to  pursue  the  investi- 
gations further,  because  all  the  figures  were  worked  out  in  the 
same  way.  The  Author  had  assumed  that  £100  had  been  equaUy 
spent  on  each  line,  instead  of  a  large  amount  on  one  and  a 
^ery  small  amount  on  another.  And  so  with  regard  to  the 
earnings  per  mile  per  week.  That  being  the  case,  the  subject 
moreover  being  one  of  great  importance,  and  the  Author  being 
evidently  a  man  of  great  application  and  research,  if  he  would 
take  into  account  these  criticisms  and  other  observations  that  would, 
no  doubt,  be  made,  he  might,  at  some  future  time,  lay  before  the 
members  an  exceedingly  valuable  Paper. 

Sir  Bradford  Leslie,   K.G.I.E.,    thought   the  Institution  was  Sir  Brad 
greatly  indebted  to  the  Author  for  his  very  complete  and   in-  ^®'^*' 
teresting  Paper  contrasting  the  broad  and  narrow-gauge  railways 
of  India.     His  investigation  of  the  causes  of  the  higher  cost  of  the 
broad-gauge  lines  left  nothing  to  be  added,  unless,  perhaps,  it  was 
that  the  convenience  of  the  public  had  been  studied  in  more  roomy 
and  superior  coaching  stock,  and  better  station  accommodation,  on 
the  broad  than  on  the  narrow-gauge  lines.     The  greater  height  of 
the  broad-gauge  stock  gave  some  20  per  cent,  more  cubical  capacity 
per  passenger-unit  than  on  the  narrow-gauge  stock,  a  consideration 
of  much  imix)rtance  to  the  teeming  multitudes  who  filled  the  lower- 
class  vehicles  in  the  tropical  climate  of  India.     As  to  the  working 
expenses,  he  would  venture  to  make  a  few  observations,  based  on 
the  figures  given  in  Table  IV.     Administration  charges,  general 
management,  superior  sui)ervision,  and  station  staff  were,  to  a  con- 
siderable extent,  independent  of  traffic  fluctuations.     The  distinc- 
tion between  fixed  and  fluctuating  charges  was  not  clearly  marked. 
Some  exi)enses,  such  as  train-staff  and  fuel,  varied  almost  directly 
witli  the  traffic ;  others,  as  station-staff,  maintenance  and  repairs, 
were  affected  less  directly  by  the  volume  of  traffic.     On  a  well- 
managed  line  in  India  ho  believed  that  the  fixed  charges  could  not  be 
taken  at  less  than  Ks.30  per  mile  per  week ;  with  that  reserve  he 
thought  it  might  be  assumed  that  other  charges  varied  directly 
with  tlio  traffic.     The  consequence  was  that  the  cost  of  working 
was  in  inverse  proportion  to  the  volume  of  traffic.     It  was  evident 
that  a  traffic  of  Rs.346-5  per  mile  per  week  (item  3)  must  bo 
more   o]ieai)ly  worked  than   one  of  only   Bs.l28*4  per  mile  per 
week.     To  ascertain  wliat  the  cost  of  working  the  metre-gauge 
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"adford  lines  would  be,  if  they  enjoyed  a  traffic  equal  to  that  of  the  standard 
gauge  lines,  he  divided  their  present  cost  of  working  (item  4) 
into  fixed  charges,  Bs.30,  and  fluctuating  expenses  Hs.47^;  mul- 
tiplying the  latter  by  2-7  (the  ratio  of  broad  to  narrow-gauge 
receipts),  the  total  expenses,  including  fixed  charges,  would  be 
Hs.l57,  which  was  4j^  per  cent,  less  than  the  present  cost  of 
working  the  broad-gauge  lines.  Conversely,  if  the  traffic  of  the 
broad-gauge  lines  dropped  to  the  level  of  that  of  the  metre-gauge 
lines,  it  might  be  shown  that  their  working  expenses  would  be 
greater  than  that  of  the  metre-gauge  lines,  and  would  be  62  J  per 
cent,  of  the  receipts  against  60  per  cent,  on  the  metre-gauge  lines 
(shown  as  62,943  in  item  10,  p.  38).  If  all  other  circumstances 
were  equal,  those  considerations  would  show  that  the  cost  of  trans- 
port on  the  metre  gauge  was  at  least  as  economical  as  on  the 
standard  gauge.  It  should,  however,  be  borne  in  mind  that  the 
average  age  of  the  stock  and  block  of  the  metre-gauge  lines 
(item  52)  was  less  than  one-third  of  that  of  the  standard-gauge  lines, 
and  as  their  ton-mileage  was  only  one-third  of  that  of  the  standard- 
gauge  lines,  the  wear  and  tear  on  the  metre-gauge  lines  had  really 
only  been  one-ninth  part  of  that  of  the  standard-gauge  lines.  The 
average  tons  travel  to  which  the  metre-gauge  rails  had  been  sub- 
jected must  be  under  20,000,000,  probably  not  more  than  12,000,000, 
so  that  if  the  rails  originally  laid  had  been  suitable  in  weight  and 
section  to  the  traffic,  their  life  should  not  yet  be  exhausted.  The 
same  observations  applied  to  sleepers,  while  the  expense  of  main- 
taining the  rolling-stock  should  hitherto  have  been  limited  to  partial 
repairs  and  replacement  of  stock  accidentally  destroyed.  In  ix)int 
of  fact,  the  metre-gauge  lines  had  not  yet  exhausted  their  "  new- 
ness," or  reached  the  period  when  annual  renewals  of  permanent 
way  and  rolling-stock  were  required  in  proportion  to  wear  and 
tear.  It  was  not  until  the  East  Indian  Railway  had  been  opened 
for  twenty  years  that  the  renewals  of  rails  became  a  heavy  charge 
upon  maintenance.  Since  1880  about  50  per  cent,  of  the  line  had 
been  relaid  with  steel  rails,  but  there  were  still  many  of  the 
original  20  feet  rails  in  the  line.  That  favourable  result  was 
due  to  the  use  of  double-headed  rails,  all  of  which  were  turned. 
In  the  same  way,  it  was  twenty  years  after  the  opening  of  the  line 
before  any  locomotive  engines  were  condemned,  and  the  first 
engines  condemned  had  seen  some  twenty-five  years*  service. 
Since  1880,  eiglity  locomotives  had  been  replaced  at  the  cost 
of  revenue.  The  same  observations  applied  to  the  carriage 
and  wagon  stock,  the  rebuilding  and  renewal  of  which  on 
a  large   scale   dated  only   from  twenty  years  after   the  opening 
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of   the    line.      The   working   of  the    Great    Indian    Peninsula,  Sir  Bradfor 

the  Bombay  and  Baroda,  the  Eastern  Bengal  and  other  lines  of  ^^"** 

heavy  traffic,  that  had  been  opened  for  twenty  years  and  upwards, 

was  also  burdened  with  the  cost  of  regular  annual  renewals  of 

permanent  way  and  rolling-stock,  from  which  the  metre-gauge  lines 

should  be  free  for  many  years  to  come.     It  appeared,  therefore, 

that  any  comparison  between  the  cost  of  working  the  metre-gauge 

lines,  with  an  average  age  of  5-45  years,  and  of  the  broad-gauge 

lines  with  an  average  age  of  1 7  *  37  years  must  be  to  a  great  extent 

fallacious  and   misleading.     Having  regard  to  the  "newness"  of 

the  metre-gauge  lines,  the  cost  of  working  even   their  limited 

traffic  should  compare  more  favourably  with  the  cost  of  working 

the  broad-gauge  traffic  than  it  did.    That  this  was  not  the  case  was 

primarily  due  to  the  inferior  and  weaker  type  of  permanent  way, 

introduced  on  the  metre-gauge  lines,  as  compared  with   the  solid 

track  of  the  broad-gauge  lines.     The  first  metre-gauge  lines  were 

laid  with  30  and  36-lb.  rails ;  the  small  depth  of  those  rails  caused 

them  to  be  deficient  in  vertical  stiifness,  and  did  not  affi)rd  space 

in  the  vertical  web  for  efficient  fish-jointing,  and  the  section  was 

soon  found  to  be  too  light  for  the  traffic,  and  had  been  abandoned 

for  41^  and  50-lb.  rails.     The  small  sleepers  originally  supplied 

to  the  metre-gauge  lines  were  often  cut  from  immature  trees  and 

branches ;  they  were  soon  split  by  the  heat  of  the  sun,  and  gave 

no  sufficient  bearing  for  the  rails,  or  hold  for  the  rail  spikes.     For 

those  reasons  the  original  permanent  way  of  the  metre-gauge  lines 

was  costly  to  maintain.     When  the  metre-gauge  lines  had  been 

relaid  with  50  or  56-lb.  rails,  improved   fish-joints,  and  iron   or 

steel  sleepers  well   ballasted,  it  was  probable  that  the  cost  of 

maintaining  the  permanent  way  would  compare  more  favourably 

with  that  of  the  broad-gauge  lines ;  but  the  considerable  overhang 

of  the  engines  and  rolling-stock  must  always  be  a  disadvantage. 

Owing  to  the  cant  of  the  rails  necessary  for  fast  trains  on  curves, 

the  greater  portion  of  the  weight  of  low-speed  goods  trains  was 

thrown  on  the  inner  rail ;  and  even  on  straight  portions  of  the  line, 

the  slack  coupling  and  greater  oscillation,  due  to  the  overhanging 

weight,   was  more  severe  on  the  rails  than  on  the  broad  gauge, 

where  most  of  the  weight  was  carried  between  the  rails ;  again, 

owing  to  the  small  diameter  of  the  driving-wheels,  the  pulsations 

of  the  engine  were  more  numerous  and  more  destructive  than  on 

the  broad  gauge.     Probably  the  most  irremediable  defect  in  the 

metre-gauge  lines  was  the  inferiority  of  the  locomotive-engines, 

the  efficiency  of  which,  excluding  fuel,  as  shown  by  the  Author 

(item  68d),  was  28  per  cent,  less  than  that  of  the  broad-gauge 
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engines,  and,  including  coal  at  one-fourth  of  the  total  locomotive 
charges,  would  amount  to  38  per  cent.  less.  If  that  were  the  case 
while  the  metre-gauge  engines  were  comparatively  new,  it  was 
probable  that  when,  in  the  course  of  time,  the  cost  of  locomotive 
renewals  was  added  to  the  other  expenses,  their  inferiority  to  the 
broad-gauge  engines  in  economy  of  working  would  be  not  less  than 
50  per  cent.  The  inferior  results  obtained  from  the  metre-gauge 
locomotive  stock  was  due  to  a  variety  of  causes,  among  which  might 
be  cited:  (1)  Heavier  incidence  of  wages,  as  the  metre-gauge 
engine  staif  cost  practically  the  same  as  the  broad  gauge,  and  hauled 
only  half  the  train-load  at  three-quarters  of  the  speed  attained  on 
the  broad  gauge ;  (2)  greater  engine  and  train  friction,  owing  to 
small  diameter  of  wheels,  short  cranks,  and  smallness  of  working 
parts ;  (3)  contracted  area  of  grate  surface,  requiring  harder 
firing,  and  involving  difficulty  in  keeping  steam  at  a  steady 
pressure ;  (4)  40  per  cent,  increased  consumption  of  fuel,  due  to 
causes  2  and  3.  It  was  possible  that  by  the  use  of  liquid  fuel,  and  by 
the  employment  of  native  drivers,  better  results  might  be  obtained 
from  the  metre-gauge  engine,  but  engine  and  train  friction,  and 
consequently  cost  of  repairs,  would  always  be  greater  on  the  narrow 
gauge  than  on  the  broad.  The  cost  of  rolling-stock  per  unit  of 
carrying  capacity  was  practically  the  same  on  the  broad  and  on  the 
narrow  gauge,  while  the  mileage  of  the  narrow-gauge  stock  (item 
60b)  owing  to  inferior  speed  of  trains  was  23 J  per  cent,  less  than 
that  of  the  broad-gauge  stock ;  therefore,  for  equal  traffic,  the 
broad  gauge  required  23J  per  cent,  less  carrying  capacity  of 
rolling-stock.  The  evils  of  break  of  gauge  had  not  been  over- 
estimated. On  the  last  occasion  of  the  despatch  of  a  military  force 
from  India  to  Egy])t,  troops  were  sent  from  the  Punjab  round  by 
Allahabad  and  Jubbulpore  to  Bombay,  an  extra  distance  of 
320  miles  as  compared  with  the  direct  route  by  tlie  metre-gauge 
Bajputana  Railway,  which  would  have  involved  break  of  gauge  at 
Delhi  and  Sabarmati. 

Mr.  W.  Shelford  understood  Sir  Bradford  Leslie  to  admit 
that  if  the  traffic  upon  the  broad-gauge  lines  was  reduced  to  the 
quantity  which  was  carried  by  the  metre-gauge  lines,  the  working 
expenses  of  the  former  would  be  greater  than  those  of  the  latter. 
Was  not  that  a  strong  argument  in  favour  of  the  metre-gauge  lines 
where  the  traffic  was  light  ?  It  appeared  to  him  that  j)eople  were 
in  the  habit,  in  considering  that  question,  of  forgetting  the  real 
problem  to  be  solved.  On  the  broad-gauge  lines  as  much  weight 
as  possible  had  to  be  carried  at  the  lowest  possible  price.  Where 
the  traffic  was  light,  and  where  narrow-gauge  lines  were  suitable. 
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the  smallest  possible  amount  of  traffic  that  would  pay  had  to  be  Mr.  Shelfo 
carried.  Again,  it'  seemed  to  him  that  there  was  always  some  mis- 
apprehension about  the  importance  of  the  question  of  gauge.  He 
was  rather  inclined  to  think  that  what  had  been  said  was  true, 
that  of  all  things  which  constituted  a  railway  the  gauge  was 
perhaps  the  least  important.  On  the  occasion  of  the  great  debate 
before  the  Institution  upon  the  gauge  of  Indian  railways,  sixteen 
years  ago,  the  question  turned  mainly  upon  the  break  of  gauge, 
and  upon  the  relative  cost  of  construction.  At  that  time  there 
were  scarcely  any  narrow-gauge  railways  in  existence,  and  there 
were  no  figures  to  go  upon  as  to  the  cost  of  working.  The  Author 
had  now  given  some  figures  which  would  serve  for  the  purpose 
of  discussion.  Mr.  Atkinson's  criticism  upon  them  appeared  to  him 
to  be  scarcely  fair.  The  Author  had  stated  at  the  end  of  his  Paper, 
*'  He  has,  as  far  as  possible,  endeavoured  to  avoid  the  expression  of 
any  opinions  of  his  own,  unless  they  were  amply  borne  out,  in  his 
judgment,  by  the  facts  and  figures  adduced,  if  not,  indeed,  almost 
logical  conclusions  from  them."  He  thought  that  any  one  reading 
the  Paper  must  feel  that  there  was  a  strong  colouring  of  broad 
gauge  about  it,  and  the  same  thing  might  be  said  with  regard  to 
the  discussion  as  far  as  it  had  gone.  He  therefore  desired  to  put 
before  the  members  a  somewhat  different  view,  which  he  would 
draw  from  the  Author's  own  figures,  and  he  begged  to  state  that 
he  was  at  least  as  unbiassed  as  the  Author  himself.  It  would  be 
observed  that  the  Paper  dealt  with  totally  different  traffic  on  the 
narrow  gauge  as  compared  with  the  broad  gauge.  That  was  shown 
by  the  statement  that  the  mean  total  weight  of  the  traffic,  passing 
over  each  mile  of  the  railways  of  the  standard  gauge,  was  nearly 
three  times  as  much  as  that  conveyed  over  each  mile  of  the  metre- 
gauge  lines.  It  was  also  shown  in  another  place  that  the  average 
freight,  dead,  and  total  weights  of  goods  trains  were  94  per  cent, 
greater  upon  lines  of  the  5  feet  6  inches  gauge  ;  in  other  words,  the 
average  freight  of  goods  trains  on  the  metre-gauge  lines  was  about 
half  the  amount  on  the  broad-gauge  lines.  There  was  a  further 
statement  in  the  Paper  that  on  the  broad-gauge  lines  the  trains 
carried  **  a  somewhat  larger  number  of  passengers "  than  on  the 
narrow-gauge  lines.  It  appeared  from  Table  IV  that  that  **  some- 
what larger  number  "  of  passengers  was  only  about  10  per  cent. 
Obviously,  therefore,  in  the  broad-gauge  system  of  India  there  was 
a  heavy  goods  traffic,  double  that  of  the  narrow-gauge  lines,  and  a 
passenger  traffic  nearly  equal.  It  might  have  been  thought  that 
the  Author  would  have  compared  like  with  like,  and  have  adopted 
figures  which  most  nearly  approached  each  other,  drawing  his  con- 
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r.  Shelford.  elusions  rather  from  the  passenger  traffic  than  from  anything  else. 
But  he  had  in  several  particulars  taken  ton-miles  as  the  nnit  of 
comparison,  maintaining  that  that  was  the  only  proper  standard. 
Mr.  Shelford  wished  to  point  out,  by  means  of  illustrations 
which  were  familiar  to  him,  the  fallacy  of  that  course.  He 
was  intimately  acquainted  with  the  Hull  and  Bamsley  Bailway, 
which  carried  a  heavy  goods  traffic  and  a  smaU  passenger  traffic, 
and  also  with  the  Crystal  Palace  High  Level  Railway,  which 
carried  a  large  passenger  traffic  and  a  small  goods  traffic.  The 
cost  of  a  train  per  mile  upon  each  of  those  lines  was  somewhat 
similar,  but  the  weight  of  the  trains  on  the  Hull  and  Barnsley 
line  was  fully  four  times  that  on  the  High  Level  Crystal  Palace 
line.  Working  it  out  in  ton-miles,  the  result  would  be  that  the 
Hull  and  Barnsley  Company's  expenses  were  one-fourth  of  those 
on  the  High  Level  Crystal  Palace  line.  He  therefore  considered 
that  the  ton-mile  was,  in  certain  cases,  the  most  improper  unit  to 
apply  in  comparing  two  railways.  In  Canada  and  in  the  Western 
States  of  America,  where  the  population  was  sparse,  it  was  a 
proper  unit,  because  there  the  object  of  the  railway  was  to  carry 
heavy  freights  at  a  low  rate  for  long  distances,  and  experience  had 
shown  that  narrow-gauge  railways  were  not  suitable  for  America, 
for  that  among  other  reasons.  In  the  case  under  discussion, 
however,  the  passenger  traffic  on  the  metre-gauge  system  was  equal 
to  the  passenger  traffic  on  the  broad-gauge  system,  and  the  goods 
traffic  was  very  different.  He  would  suggest,  therefore,  that  the 
proper  unit  to  take  was  the  train-mile,  because  the  train-mile 
represented  the  accommodation  given  to  the  population,  and 
nothing  represented  it  so  well.  It  was  a  unit  universally  adopted 
in  this  country,  although  he  admitted  that  it  was  sometimes  mis- 
used. It  had  been  animadverted  upon  at  the  meetings  of  the 
Institution,  but  it  was  the  usual  unit,  and  it  would  be  interesting 
to  see  the  effect  of  it  as  applied  to  the  Author's  figures.  He 
would  first  refer  to  item  7  on  the  Table  of  general  results — "  Total 
working  expenses  per  train-mile."  The  Author,  in  the  body  of 
the  Paper,  had  given  the  percentage  in  this  case  at  11^  per  cent,  in 
favour  of  the  narrow-gauge  system.  In  regard  to  item  20  "  Per- 
centage of  freight  weight  to  dead  weight  in  a  coaching  train," 
the  figure  given  in  the  body  of  the  Paper  was  2*13  per  cent. ; 
but  that  was  an  obvious  error,  it  ought  to  be  26  per  cent,  in 
favour  of  the  narrow-gauge  system.  Taking  item  35,  "Average 
cost  of  hauling  a  goods  train  1  mile,"  the  difference  was  27  per  cent, 
in  favour  of  the  narrow  gauge.  The  difference  in  favour  of  the 
narrow  gauge  in  cost  of  maintenance  of  way,  works  and  stations. 
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was  13  per  cent. ;  locomotive  expenses  per  train-mile,  25  per  cent. ;  Mr.  Shelfoi 
locomotive  expenses  per  engine-mile,  21  per  cent. ;  consumption 
of  fuel  per  train-mile,  37  per  cent. ;  carriage  and  wagon  expenses 
per  total  train-mile,  43  per  cent. ;  traffic  expenses  per  train-mile, 
14  per  cent.  These  were  a  few  examples  of  what  was  shown  in 
the  Paper  in  favour  of  the  narrow  gauge,  if  measured  as  it  properly 
should  be  by  the  accommodation  given,  and  that  could  only  be  done 
in  this  case  by  the  train-mile.  In  other  countries— in  England 
where  there  was  very  little  narrow-gauge,  in  Ireland  where  there 
was  a  great  deal  more,  as  well  as  in  Germany  and  in  Italy,  the 
experience  was  precisely  the  same,  namely,  that  where  narrow- 
gauge  railways  were  suitable,  the  cost  per  train-mile  was  less  than 
on  the  broad-gauge  lines.  He  was  not  at  all  biassed  in  the  matter, 
being  a  maker  of  both  broad  and  narrow-gauge  railways ;  but  his 
view  was  that  that  railway  was  best  suited  to  a  country,  and  was  the 
most  economical,  which  was  worked  up  to  its  full  capacity.  He 
had  held  that  view  for  some  time,  and  he  was  glad  that  it  was 
corroborated  by  a  Blue-book  on  the  *'  Relative  Merits  of  Broad  and 
Metre-gauge  Lines  of  Railway,"  No.  ccxxxviii,  Serial  No.  13,  1888, 
published  last  year  by  the  Indian  Government.  It  contained  a 
dispatch  from  the  Public  Works  Department,  in  which  there  were 
these  words :  "  We  may  quote  with  approval,  as  bearing  on  this 
question,  the  following  passage  from  Major  Conway-Gordon's 
note  : — '  The  principle  underlying  all  questions  of  gauge  is,  that  a 
machine  is,  comparatively  speaking,  economical  only  when  working 
at  its  full  power.  The  best  gauge  for  any  particular  railway  is, 
therefore,  merely  a  question  of  the  amount  and  description  of 
traffic  that  will  probably  come  on  the  line,  and  it  is  consequently 
a  question  that  ultimately  hinges,  not  on  the  cost  of  the  con- 
struction, but  on  the  cost  of  working,  including  the  interest  on  the 
capital  expended.*  They  also  quoted  from  a  memorandum  of  Mr. 
W.  C.  Furnivall,  who  stated  :  *  The  broad  gauge  is  a  more  efficient 
carrying  machine  than  the  narrow  gauge.  Trains  travel  faster  on 
the  broad  gauge,  than  upon  the  narrow  gauge,  and  carry  more ; 
and  if  the  traffic  is  of  sufficient  mag;nitude  to  fully  employ  the 
larger  machine,  the  carrying  exjienses  are  less,  but  the  difficulty  in 
making  a  choice  lies  in  correctly  estimating  the  circumstances 
of  the  different  tracts  of  country  through  which  it  is  now 
desirable  to  extend  railway  communications.* "  Those  views 
were  in  accordance  with  his  own,  and  he  believed  that  they  were 
thoroughly  sound.  He  regretted  that  he  could  not  altogether 
agree  with  the  logical  conclusions  of  the  Author.  He  was  much 
interested  in  arriving  at  the  truth  on  the  question,  and  he  was 
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Shdford.  therefore  anxious  that  any  statements  submitted  should  be  criticised 
and  challenged  if  they  were  not  correct.  He  hoped  the  views  he 
had  expressed  wonld  not  be  altogether  unsupported. 

Cil«.  Mr.  A.  Giles,   M.P.,   Vice   President,   said,  as  many  of  those 

present  would  remember  the  great  battle  of  the  gauges,  he  would 
simply  ask  how  many  miles  of  broad-gauge  lines  were  still  left? 
It  would  be  found  from  the  statistics  in  the  Paper  that  out  of  the 
13,000  miles  of  railway  in  India  five-eighths  of  them  were  of  the 
metre  gauge.  In  a  new  country  like  India  it  was  right  to  make  a 
cheap  and  narrow-gauge  railway  instead  of  going  to  work  with 
the  more  expensive  system.  In  America  cheap  lines  had  been 
constructed  of  all  gauges.  The  timber  for  sleepers  was  cheap,  and 
the  lines  were  not  fenced  nor  ballasted ;  and  in  the  Paper  under 
discussion  it  was  stated  that  many  of  the  metre-gauge  lines  in 
India  were  neither  ballasted  nor  fenced.  A  metre-gauge  line  must 
of  necessity  be  much  cheaper  than  one  of  6  feet  6  inches  gauge. 
There  was  less  weight  of  sleepers,  less  weight  of  rails,  less  weight 
of  engines  and  carriages,  and  less  height  for  the  bridges.  The 
Government  of  India,  therefore,  was  perfectly  right  in  adopting 
cheap  railways  for  the  traffic.  Another  point  had  struck  him  in 
reading  the  Paper,  namely,  that  out  of  the  13,000  miles  of  railways  in 
India  only  one-fifteenth  of  the  whole  were  double  lines.  WTien  it 
was  found  that  an  important  line  like  that  between  Bombay  and 
Calcutta  was  not  yet  doubled,  he  thought  the  lesson  might  well 
be  taken  to  heart,  and  the  Board  of  Trade  be  asked  not  to  make 
the  construction  of  double  lines  for  traffic  compulsory.  Kailway 
companies  had  been  obliged  in  many  cases  to  make  double  lines 
where  a  single  line  would  have  answered  every  purpose.  Of  course 
in  the  case  of  enormous  traffic  like  that  on  the  Midland,  the  North 
Western,  the  Groat  Northern,  and  other  large  lines,  two  or  even 
four  lines  might  not  be  sufficient,  but  that  point  had  not  yet  been 
reached  in  India.  No  doubt  in  time  the  main  trunk  lines  would  bo 
doubled.  He  thought  the  best  policy  was  to  make  a  single  line 
first,  and  when  the  traffic  increased,  to  double  it.  It  would  be 
cheaper  in  a  poor  country  to  make  a  metre-gauge  line  first,  and 
when  the  traffic  required,  to  take  it  up  and  relay  it  as  a  broad- 
gauge  line,  than  to  spend  all  the  money  at  first  and  let  so  much 
extra  capital  lie  idle  while  the  traffic  was  increasing. 
.  Lewis.  Mr.  W.  B.  Lkwis  was  surprised  that  Mr.  Giles,  in  referring  to 

railways  in  America,  did  not  remember  that  they  were  of  the 
ordinary  English  gauge  of  4  feet  8 J  inches,  and  that  cheap  railways 
of  this  gauge  were  made  there  first.  He  thought  that  if  in  India 
one  gauge  had  been  adhered  to,  but  a  lighter  railway  made,  like 
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results  might  have  been  obtained.  The  railways  could  have  been  Mr.  Lewis, 
constructed  nearly  as  cheaply,  and  the  great  difficulty  of  break 
of  gauge,  which  had  been  felt  in  this  country  and  in  America 
to  be  so  serious,  would  have  been  obviated.  When  in  the  Southern 
States  of  America  three  years  ago,  he  was  delayed  on  a  journey, 
and  the  reason  given  was  that  the  last  piece  of  railway  was  being 
altered  to  the  standard  gauge,  and  that  when  that  was  done,  with 
the  exception  of  the  Denver  system  of  lines,  there  would  be  one 
uniform  gauge  throughout  the  railways  of  the  States  and  Canada. 
In  Canada  some  narrow-gauge  lines  had  been  started,  but  these  had 
been  abandoned,  and  a  uniform  gauge  adopted.  At  the  discussion, 
sixteen  years  ago,  the  case  of  Victoria  was  mentioned.  There  a 
5  feet  3  inches  gauge  had  been  introduced.  Happily  the  making 
of  the  3  feet  6  inches  gauge,  for  which  there  was  a  great  outcry, 
was  stopped,  and  the  uniform  broader  gauge  was  maintained.  At 
first  a  oO-lb.  rail  was  adopted,  but  it  was  speedily  changed  to  a 
60-lb.  rail.  The  railways  were  made  for  £5,000  per  mile,  and  some 
even  for  £3,500,  as  compared  with  the  first  extravagant  expenditure 
of  £30,000  or  £40,000  per  mile.  When  the  traffic  increased  all  that 
had  to  be  done  was  to  lay  down  a  stouter  rail,  the  rolling-stock 
being  still  available.  That  was  an  immense  advantage,  and  he  had 
yet  failed  to  discover  any  reason  that  justified  a  change  of  gauge  in 
India,  seeing  the  enormous  inconveniences  which  must  result  in 
cases  of  emergency.  He  believed  that  on  the  Indus  Valley  and 
other  railways,  the  making  of  narrow-gauge  lines  was  stopped  by 
the  military  authorities,  who  pointed  out  how  dreadfully  hampered 
they  would  be  in  the  event  of  war  by  a  break  of  gauge  on  one  of 
the  main  lines  running  north.  And  surely  the  trunk  line  in  the 
south,  with  which  the  President  was  connected,  might  have  been 
made  of  the  same  gauge  as  the  other  lines.  In  that  way  the 
inconvenience  that  must  result  some  day  would  be  obviated.  At 
present  he  did  not  think  that  any  commensurate  expense  had  been 
saved. 

Major-General  E.  C.  S.  Williams,  C.I.E.,  R.E.,  said  that  the  Major-Ctei 
Author  had  supported  the  statements  of  the  Paper  with  a  Table  *  '*™** 
based  upon  the  statistics  of  the  working  of  Indian  railways,  given 
in  the  report  of  the  Director-General  of  Hallways  for  the  year 
1886.  The  maximum  and  minimum  figures  for  specified  railways 
in  that  Table  were  not  questioned ;  but  the  so-called  means,  ap- 
plicable to  eight  broad  and  twelve  metre-gauge  lines,  were  incorrect. 
Those  means  had  apparently  been  derived  from  the  Director- 
General's  figures  for  the  individual  railways,  by  adding  together 
those  for  the  several  lines  of  each  gauge  and  dividing  the  respective 
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iiT-Gcneral  totals  by  8  and  12,  without  taking  into  account  the  varying  length, 
^*™^  traffic,  cost,  <fec.,  of  the  different  railways.  All  the  figures  had,  in 
fact,  been  treated  as  of  equal  weight,  and  the  Author's  averages  were 
not,  therefore,  true  means.  The  original  figures  had,  however, 
been  treated  alike  for  both  gauges,  and  the  true  means,  if  cal- 
culated, might  be  held  by  the  Author  to  justify  his  conclusions. 
In  regard  to  the  first  cost  of  railways,  it  appeared  (p.  86  of 
the  Director-General's  Report,  1886-87,  presented  to  Parliament), 
that  about  8,000  miles  of  broad-gauge  railways  had  been  made  for 
Rs.  169,000  per  mile,  and  about  5,000  miles  of  metre-gauge  railways, 
had  been  made  for  Rs.  69,000  per  mile,  leaving  on  these  means  a 
difference  of  Rs.  100,000  to  be  accounted  for ;  and  it  was  the  Author's 
view  that  the  excess  was  due  to  two  causes,  the  superior  type  of  the 
broad-gauge  lines,  and  the  difficulties  encountered  in  constructing 
them.  The  large  cost  of  the  trunk  lines  was  no  doubt,  in  some 
measure,  due  to  their  being  the  pioneer  lines.  Their  capital 
account  included  the  price  at  which  India  had  bought  her  ex- 
perience. In  proof  of  this  unavoidable  want  of  experience  of  a 
new  country  on  the  part  of  a  large  staff  suddenly  imported,  he 
might  mention  that  before  the  Select  Committee  on  Indian  Railways 
of  1858,  the  trunk  lines,  then  well  started,  were  estimated  to  cost 
less  than  £10,000  a  mile,  whereas  they  had  cost  nearer  £20,000. 
Connected  as  he  had  been  with  railways  in  India,  more  or  less, 
since  1858,  he  should  be  the  last  person  to  throw  a  stone  at  those 
who  had  constructed  the  older  lines.  The  Author  had  attempted 
an  explanation  of  one  item  only  of  the  excess,  that  of  the  bridging. 
It  was  quite  true  that  the  large  bridges  were  chiefly  on  the  broad- 
gauge  lines ;  but  it  must  not  be  supposed  that  they  had  a  monopoly  of 
them.  In  the  Table  of  bridges,  however,  there  was  a  mistake,  for 
which  the  Director-General's  Report  was  responsible,  but  which  an 
engineer  of  the  Author's  capacity  might  have  challenged,  namely, 
that  the  Empress  Bridge  over  the  Sutlej,  at  Adamwahan,  had  cost 
two  and  three-quarters  crores  of  rupees,  but  the  two  crores  had  got 
in  by  mistake.  He  did  not  want  to  press  that  point.  He  was  quite 
prepared  to  give  more  than  was  asked  for.  Taking  all  the  big 
bridges  mentioned  in  the  Table,  in  addition  to  their  protective  works, 
and  including  the  balance  of  the  cost  of  the  "  Jubilee  "  Bridge  over 
the  Hooghly,  the  Calpi-Jumna,  the  Dufferin  at  Benares,  and  the 
biggest  bridge  in  India,  soon  to  be  opened,  namely,  that  over  the 
Indus  at  Sukkur,  their  cost  might  be  put  at  1,000  lacs  of  rupees, 
and  credit  might  be  taken  for  Rs.  12,500  per  mile  over  the  8,000 
miles  of  broad-gauge  railway  on  which  these  bridges  existed. 
Deducting   that  sum   from   Rs.  100,000,  there  still  remained  an 
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excess  of  Rs.  87,500  to  account  for.    No  one  knew  better  than  Sir  Major-Gcu 

Bradford  Leslie  that  the  East  Indian  Railway  had  a  great  deal  to  WiHiame. 

go  through  in  the  time  of  the  Santhal  Rebellion,  and  in  the  Mutiny. 

The  officers  of  that  railway  estimated  that  the  Company  was  put 

to  an  extra  expense  of  £3,000,000  sterling  by  those  events,  and 

by  the  abandonment  of  much  unfinished  line  in  the  north-west, 

consequent  on  re-alignment  on  military  grounds  after  the  Mutiny, 

and  he  was  willing  for  present  purposes  to  accept  that  figure. 

Then,  again,  the  Bombay  and  Baroda  line  was  commenced  in  the 

middle,  and  not  at  its  base,  because  people  could  not  make  up 

their  minds  to  let  it  start  direct  from  Bombay,  so  that  without 

a  single  gradient  and  with  no  special  works  whatever  except  heavy 

bridging,  it  for  many  years  held  the  unenviable  position  of  being 

the  most  expensive  line  in  India.    In  various  ways  several  millions 

might  be  knocked  off  the  cost  of  the  old  broad-gauge  lines,  but  even 

then  it  would  not  be  possible  to  bring  the  cost  of  the  two  systems  to 

anything  like  an  equality.     As  to  prices,  labour  was  cheaper  in 

former  days,  but  materials  and  freights  were  dearer.     The  price  of 

iron  rails  had  been  as  much  as  £12,  and  even  £14  or  £15,  and 

freights  were  nearly  £2  per  ton.     Quite  lately  steel  rails  could  be 

obtained  at  £4  per  ton,  and  freights  had  come  down  to  £1  per  ton, 

and  had  even  been  as  low  as  8».  per   ton   to  Calcutta.     Prices 

materiaUy  affected,  also,  the  cost  of  the  bridges,  <&c.,  in  which 

iron  or  steel  was  used ;  but  after  making  these  allowances,  and 

after  allowing  for  the  extra  rolling-stock  on  the  trunk  lines  with 

their  heavier  traffic,  the  great  cost  of  their  central  workshops,  the 

cost  of  inland  carriage  which  the  trunk   lines   now  reduced  so 

largely  for  the  benefit  of  new  railways,  the  cost  of  doubled  portions 

of  line  and  of  works  made  years  ago  for  doubling  yet  to  be  done, 

the  inexperience  of  engineers  and  contractors  of  the  peculiarities 

of   the  country,  the    failures   of  works,   and  so  on,   they  would 

not  account  for  the  difference  of  a  lac  of  rupees  per  mile.     The 

end  could  not  be  arrived  at  through  such  averages,  and  until  two 

railways  were  made  side  by  side  on  the  two  gauges,  and  under  the 

same  conditions,  there  could  only  be  controversy,  of  which  he  was 

heartily  sick.     Failing  that,  however,  some  of  the  more  recently 

constructed  broad-gauge  railways  might  be  closely  compared  (noting 

all  the  different  circumstances)  with  some   of  the  narrow-gauge 

lines,  to  arrive  at  a  fair  idea  of  the  difference  of  cost.     Some  years 

ago  he  did  that  for  the  Rajputana  and  the  Oudh  and  Rohilkhand 

Railways,  and  the  conclusion  at  which  he  had  arrived  was  that, 

allowing  for  the  special  bridging  on  the  Oudh  and  Rohilkhand 

Railway,  one  of  the  later  broad-gauge  lines,  traversing  very  flat 
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jor-General  country,  there  was  a  saving  of  Rs.  15,000  per  mile  on  the  Rajpntana 
metre-gauge  line.  Dealing  with  the  railway  extensions  of  the  last 
twenty  years,  it  would  be  found  that,  omitting  the  South  Indian 
Railway,  4,734  miles  of  metre-gauge  railways  had  been  made,  at  an 
average  cost  of  about  Rs. 69,000  per  mile,  including  rolling-stock 
sufficient  to  work  the  whole.  And  1,588  miles  of  broad-gauge  lines, 
including  the  Nizam*s  Railway  and  its  recent  extensions,  also  the 
original  system  of  the  Oudh  and  Rohilkhand  Railway,  had  been 
constructed  at  an  average  cost  of  Rs. 92,500  per  mile ;  but  about 
600  miles  had  not  been  provided  with  rolling-stock.  The  North- 
western Railway  could  not  be  included,  with  fairness,  in  any  com- 
parison, and  was  omitted.  It  embraced  the  old  Sind,  Punjab,  and 
Delhi  Railways,  and  the  frontier  lines  on  which  the  heaviest  works 
in  India  were  found,  and  its  capital  account  was  swelled  by  the 
direct,  as  well  as  by  the  indirect,  effect  of  the  change  of  gauge, 
about  240  miles  having  been  more  or  less  carried  out  on  the  metre 
gauge  before  the  order  to  adopt  the  broad  gauge  was  issued,  by  the 
partial  use  and  subsequent  abandonment  of  the  Grand  Trunk  Road 
between  Lahore  and  Jhelum  (100  miles),  and  by  the  heavy 
cost  of  pushing  work  under  political  pressure.  It  seemed  pro- 
bable, however,  that  its  cost  would  be  covered  by  Rs.  150,000 
a  mile.  But  in  making  such  comparisons  ojf  individual  recent 
lines  as  he  had  suggested,  tlie  physical  character  of  the  country 
and  the  precise  nature  of  the  works  were  not  the  only  things 
to  be  considered.  The  position  of  the  line  with  reference 
to  the  sea-board,  and  the  fact  of  the  railway  being  supplied  or 
not  with  rolling-stock,  workshops,  and  expensive  terminal  stations 
must  be  borne  in  mind.  Neither  ought  generalizations  to  be  drawn 
from  special  sections  of  line  or  from  petty  branches.  As  an  instance 
of  the  former,  it  would  be  remembered  that  in  the  discussion  of 
1873,  it  had  been  averred  that  portions  of  the  East  Indian 
Railway  in  the  North- West  Doab  had  been  made  for  less  than  the 
sum,  per  mile,  at  which  it  was  then  said  the  metre-gauge  lines 
could  be  constructed.  Doubtless  this  might  be  true  for  a  section 
of  surface-line  with  no  important  works  to  speak  of,  and  no 
proportionate  debits  for  adjuncts,  conveniences,  or  excej)tional 
works  elsewhere.  As  an  instance  of  the  latter,  there  was  the 
recently-constructed  Tarakeshwar  branch,  22  miles  in  length  on 
the  5  feet  6  inches  gauge,  close  to  the  seaport  of  Calcutta,  made 
with  second-hand  rails  on  cast-iron  plate  sleepers,  with  no  heavy 
works  and  without  rolling-stock,  workshops,  general  offices,  staff 
quarters  for  more  tlian  the  station  and  train  staff,  or  goods 
accommodation,  it  being  essentially  a  passenger  line.     Yet  that 
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branch  had  somehow  cost  K8.77,757  per  mile.  But  the  Bengal  Major-Gen 
Central  might  be  taken,  which,  on  the  5  feet  6  inches  gauge,  was  '^""*°**' 
a  line,  125  miles  in  length,  also  close  to  Calcutta.  It  had  been 
recently  made  for  Rs.7 1,400  per  mile,  including  Rs.8,355  for 
rolling-stock,  but  it  was  not  ballasted  (for  which  Rs.7,000  at 
least  per  mile  would  be  required),  and  it  had  no  general  offices, 
workshops,  or  station  at  its  chief  terminus.  Again,  the  Sindia 
Railway  (5  feet  6  inches  gauge,  and  75  miles  in  length),  now 
ten  years  old,  was  made  for  Rs.7 1,000  per  mile,  omitting  the 
bridge  over  the  Chumbal,  and  it  had  no  rolling-stock,  shops,  or 
terminus  at  Agra,  but  it  was  800  miles  inland.  The  Patna-Gya 
line  of  the  same  gauge  and  age,  and  57  miles  in  length,  300  miles 
from  the  sea,  was  made  for  Rs.7 4, 600,  but  without  stock,  <fec. 
At  present  there  were  under  construction  two  large  railway 
systems  on  the  5  feet  6  inches  gauge,  the  Bengal-Nagpur  and  the 
Indian  Midland,  aggregating  1,250  miles  in  length,  and,  judging 
by  the  estimates,  they  were  to  cost  when  completed  Rs.  120,000 
per  mile,  on  the  average.  The  original  Nizam's  Railway,  fourteen 
and  a  half  years  old,  and  117  miles  in  length,  was  made  on  the 
broad  gauge  for  Rs.  104,000,  including  a  ghat  incline.  Its  recent 
extensions,  233  miles  in  length,  had  been  made  for  Rs. 65,500  per 
mile,  including  Rs. 7,500  for  rolling-stock,  but  with  land  free 
except  for  22  miles,  no  debits  for  share  of  workshops,  general  offices 
or  terminal  station  at  the  capital,  no  bridges  of  magnitude,  nor 
other  heavy  works,  and  fenced  for  only  about  one-tenth  of  its 
length.  The  combined  system  of  350  miles,  however,  stood  well 
at  Rs.78,400  per  mile.  The  original  system  of  the  Oudh  and 
Rohilkhand  Railway,  547  miles  in  length,  and  on  the  broad  gauge, 
was  made  and  stocked  for  Rs.  107,000  per  mile,  and  when  the 
comparison,  already  referred  to,  of  its  cost  with  1,117  miles  of  the 
Rajputana  metre-gauge  railway  was  made,  their  respective  ages 
were  ten  and  three-quarter  years,  and  five  and  a  half  years,  and  the 
cost  of  the  latter  was  Rs.  7  9,000  per  mile,  the  rails,  in  each  case, 
averaging  over  £9  per  ton.  As  extended  to  1,667  miles  on  the  3l8t 
of  December,  1887,  the  average  cost  of  the  last,  fully  equipped, 
stands  at  Rs.  74,000.  Turning  to  more  recently  constructed  metre- 
gauge  lines,  there  was  firstly,  in  Southern  India,  the  large  and  costly 
system  of  the  Southern  Mahratta  Co.,  made  with  expensive  labour, 
and  having  a  dozen  large  bridges  aggregating  close  on  4  miles  in 
length,  one  very  stiff  gh4t,  and  two  other  ghats  involving  heavy 
works,  besides  five  tunnels  aggregating  §  mile  in  length,  the 
outlay  on  which  had  been  about  Rs.85,000  per  mile ;  but  though 
opened  throughout,  the  estimates  showed  about  Rs.  10,000  per  mile 


60  DISCUSSION   ON  INDIAN   RAILWAYS.  [Minutes  of 

•r-Gencr«l  remaining  to  be  spent.  Its  cost,  therefore,  might  be  Rs. 95,000,  of 
^*™«-  which  the  large  bridges  and  tunnels  were  together  responsible  for 
more  than  Rs.2 1,000  per  mile.  In  Upper  India  there  was  the  little 
Eohilkhand-Knmaon  made  for  Rs.40,000  per  mile,  upwards  of  800 
miles  from  the  seaboard,  and  the  Bengal  and  North- Western,  376 
miles  in  length,  beginning  300  miles  from  the  sea,  which  had  been 
made  and  stocked  for  Rs.  60,000  per  mile,  inclusive  of  Rs.5,000 
per  mile  for  a  big  bridge.  This  last  undertaking  was  the  only 
surviving  example  of  private  enterprise  applied  to  railways  in 
India.  The  advocates  of  extensions  on  the  broad  gauge  would  not 
be  able  to  gather  much  comfort  from  these  examples  of  the  cost  of 
recent  lines  of  both  gauges,  even  after  allowing  for  the  effect  of 
the  varying  rates  of  exchange  on  the  portion  of  the  outlay  dis- 
bursed in  England,  and  the  exclusion  of  the  loss  by  exchange  from 
the  railways  constructed  by  the  State.  The  English  outlay  on 
recent  lines  was  less  than  one-fourth  the  total  outlay ;  on  the  old 
lines  it  was  more  than  one-third.  But,  before  quitting  that  part 
of  the  subject,  it  was  right  that  he  should  point  out  that  in 
Madras  there  was  what  had  been  practically  the  cheapest  broad- 
gauge  line,  and,  even  after  conversion,  about  the  cheapest  metre- 
gauge  line  in  India.  He  referred  to  the  South  Indian,  one  of  the 
original  heavy  lines  which,  as  now  existing,  654  miles  in  length, 
had  cost  Rs.  69,000  a  mile,  all  found.  There  was  still  in  Madras 
one  heavy  line,  of  which  Sir  George  Bruce  was  the  Engineer,  and 
when  its  works  and  cost  were  compared  with  others  of  the  old 
heavy  trunk  lines,  or  with  recent  broad-gauge  lines,  the  President 
might  point  with  satisfaction  to  its  cost,  not  even  now  more  than 
Rs.l 33,000  per  mile.  In  these  cases,  as  in  those  of  all  the  old 
guaranteed  lines,  the  loss  by  exchange  was  excluded.  Finally,  it 
might  not  be  considered  inappropriate  to  mention  that,  in  a  recent 
report  on  the  question  of  railway  extension  on  the  east  coast  of 
India,  between  Bezwada  and  Cuttack,  Sir  Guilford  Molesworth 
the  Consulting  Engineer  to  the  Government  of  India  for  State 
Railways,  and  Colonel  C.  J.  Smith,  the  Consulting  Engineer  to 
the  Government  of  Madras  for  railways,  officers  of  great  experience 
and  intimately  acquainted  with  Indian  Railways,  had  jointly 
adopted  for  purposes  of  comparative  estimates  of  cost  on  the  two 
gauges,  Rs.8 1,000  for  the  5  feet  6  inches  gauge,  and  Rs.  65,000  for 
the  metre  gauge ;  exhibiting  a  difference  in  favour  of  the  metre 
gauge  of  Rs.l 6,000  per  mile.  But  on  none  of  the  broad-gauge  lines 
subject  to  general  traffic  had  a  rail  of  less  weight  than  60  lbs.  to 
the  yard  been  used,  and  it  was  asked,  why  not  have  built  light 
lines  on  that  gauge  and  so  avoided  the  evil  of  break  of  gauge  ? 
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That  question  was  fully  considered  before  it  was  determined  to  face  Major-Gene 
a  break  of  gauge,  and  the  conclusion,  if  that  course  were  followed,  ^*****™* 
was  that  the  standard  of  the  old  trunk  lines  would  be  perpetuated 
in  everything  else,  so  that  there  would  be  little  or  no  reduction  of 
outlay,  and  in  times  of  emergency,  whether  famine  or  war,  the 
authorities  would  find  that  they  were  leaning  upon  a  bruised  reed. 
The  incursions  of  the  heavy  stock  of  the  trunk  lines  could  not  be 
avoided,  and  the  line  would  be  broken  up  just  when  most  needed. 
Furthermore,  that  conclusion  was  not  come  to  without  considering 
that  it  might  possibly  be  avoided  by  having  a  reserve  of  light 
engines.  The  attempt  at  a  light  broad  line  with  the  Oudh  and 
Kohilkhand  Eailway,  limited  by  contract  to  a  3  J  tons  wheel-weight 
and  a  speed  of  15  miles  an  hour,  was  not  successful.  As  actually 
made  it  was,  to  all  intents  and  purposes,  on  the  old  standard  with 
60-lb.  rails.  No  one  preferred  a  break  of  gauge,  but,  except  for 
military  movements  and  by  no  means  for  all  of  them,  a  break  of 
gauge  was  for  India,  with  its  huge  distances  and  area,  and  its 
agricultural  staples,  a  bugbear.  It  meant,  moreover,  less  than  2d. 
a  ton  for  cost  of  transhipment.  In  considering  this  matter  of 
break  of  gauge,  there  was  no  analogy  with  little  England,  her 
close  network  of  competing  railways,  her  huge  trade,  the  mis- 
cellaneous nature  of  that  trade  and  the  high  intrinsic  value  of 
much  of  it,  and  its  short  leads.  Moreover,  now  that  one-third  of 
the  Indian  railway  system,  or  more  than  5,000  miles,  was  on  the 
narrow  gauge,  the  objection  to  break  of  gauge  cut  both  ways  when 
extensions  were  contemplated.  With  the  introduction  of  a  different 
gauge,  however,  a  new  departure  became  possible,  and,  as  evidenced 
by  the  results  of  the  last  eighteen  years,  a  large  mileage  of  less 
costly  railway  had  been  obtained  for  India.  Granted  that  it  was 
not  as  powerful  a  machine  as  the  heavy  broad-gauge  railway, 
yet  it  had  capacity  enough  for  the  general  wants  of  India  off 
the  main  routes,  and  it  was  an  example  of  the  adaptation  of 
means  to  ends.  In  fact,  except  for  fanciful  military  purposes, 
there  need  not  have  been  a  mile  of  heavy  first-class  line  south  of 
the  Great  Indian  Peninsula  Railway,  for  if  the  famine  traffic  of 
1877,  the  period  of  trial  of  the  Madras  Railway,  were  added  to 
the  present  ordinary  traffic  of  that  railway,  the  work  to  be 
done  would  still  be  less  than  one-half  the  work  done  on  the 
East  Indian  Railway  in  1887.  He  wished  to  speak  in  the 
presence  of  Sir  George  Bruce  with  every  respect  of  the  Madras 
Railway,  but  the  President  would,  he  trusted,  permit  him  to 
call  it  an  elephant,  and  a  white  one,  too ;  for,  made  under  a  Govern- 
ment guarantee  of  5  per  cent.,  it  had  not  as  yet  yielded  more  than 
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jor-Gener«l  3  per  cent.,  or  thereabouts,  though  it  was  twenty-five  years  of  age. 

lliami.  rpjjQ  mention  of  that  word  "elephant"  brought  him  to  the  point 
of  the  matter.  When  opening  a  section  of  the  heavy  Eastern  Bengal 
Eailway,  at  the  time  the  policy  of  the  Government  in  making  rail- 
way extensions  on  a  narrow  gauge  was  bitterly  assailed,  the  Viceroy, 
Lord  Mayo,  said :  "  When  we  have  an  elephant's  load  we  may  use 
an  elephant ;  but  when  we  have  only  a  donkey's  load  we  ought  to 
use  a  donkey."  The  question  of  railway  extension  turned  upon 
traffic,  on  the  adaptation  of  means  to  ends,  and  therefore,  primarily, 
on  finance.  All  were  familiar  with  the  costermonger's  cart 
by  which  so  much  of  the  distribution  of  the  daily  necessaries 
of  life  was  done  in  London.  Well,  the  narrow-gauge  railways 
of  India  were  the  costermongers*  carts  of  London.  He  preferred 
the  term  "  donkey  "  to  "  toy,"  if  contemptuous  expressions  were  to 
prevail.  The  military  authorities  in  India,  according  to  Sir 
Charles  Dilke,  preferred  the  "mule"  to  the  "camel."  There 
was  ground  for  hope,  therefore,  that  having  obtained  the  elephant 
for  the  frontier,  and  rightly  so,  one  of  the  progenitors  of  the 
mule  might  yet  be  appreciated.  The  "donkey"  had  proved  its 
worth  in  India  as  elsewhere ;  and  where  there  was  only  a  donkey's 
load  to  carry,  he  preferred  to  have  six  donkeys  to  even  five 
elephants.  India  wanted  communications  badly.  The  country 
could  not  afford  roads  out  of  ordinary  revenue,  for  repairs  ab- 
sorbed the  funds  which  should  go  to  make  extensions,  and  tolls 
were  impossible.  A  rail  or  tram-road  which  presented  the 
public  with  advantages  worth  paying  for,  and  which  paid  its 
own  upkeep,  was  the  desideratum.  India  could  not  find  unlimited 
funds  for  railway  extensions,  good  as  her  credit  was  thanks  to  her 
financiers  and  her  railways,  and  it  was  therefore  of  the  first  im- 
portance to  use  the  funds  procurable  to  obtain  the  greatest  mileage 
of  railway,  and  of  single  track,  as  a  rule ;  for  should  the  traffic  on 
any  line  become  in  excess  of  the  capacity  of  a  single  track,  the 
accommodation  ought  to  be  given  rather  by  a  totally  distinct  line 
of  single-track  railway,  traversing  new  districts,  but  converging 
on  the  same  outlet,  so  as  to  realise  the  intermittent  pressure  arising 
from  the  long  distance  through  traffic,  whilst  affording  railway 
facilities  to  new  localities.  The  magnitude  of  India  was  such  as 
to  call  for  that,  as  well  as  to  allow  of  it  without  adding  materially 
to  through  leads  between  the  interior  and  the  seaboard.  The 
general  conclusion  to  which  he  had  been  led,  by  a  close  study  of 
the  facts  of  railway  construction  in  India,  was  that,  never  mind 
how  the  saving  was  made  in  detail,  at  least  5,000  miles  of  the 
"donkey"  might  reasonably  be  expected  to  ho  made,  or  4,000  miles 
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of  the  "  elephant,"  for  about  the  same  outlay.  He  could  not  support  Major-Gene 
that  view  if  he  were  not  satisfied  with  the  results  of  the  working  *  *™*' 
of  metre-gauge  railways.  He  did  not  intend  to  follow  the  Author 
in  his  examination  of  the  details  of  the  cost  of  working,  which 
would  involve  the  laborious  process  of  correcting  the  averages 
of  the  Paper.  He  rested  his  case  on  the  general  results  which 
were  presented  in  the  accompanying  Table.  These  results  were 
obtained  from  the  working  of  the  year  1887,  the  figures  of 
which  were  now  available,  and  had  been  adopted  by  him  as  the 
latest,  notwithstanding  that  they  were  much  less  favourable  to 
the  chief  metre-gauge  line,  the  Rajputana,  than  those  of  1886 
adopted  by  the  Author.  The  earnings  of  that  line  were  nearly 
20  per  cent,  greater  per  mile  worked  in  1886  than  in  1887,  and  he 
might  mention  that,  heavy  as  the  traffic  had  been  at  times,  in 
the  former  year,  the  pressure  had  been  felt  only  on  a  section  under 
500  miles  in  length,  less  than  one-third  of  the  total  mileage  now 
worked.  On  that  section  the  earnings  had  averaged  Rs.414  for 
the  first  half  of  1886,  and  for  some  weeks  in  May  and  June,  during 
the  busiest  time,  must  have  come  up  to  Rs.650  per  mile  per  week. 
Much  had  been  said  in  the  course  of  the  discussion  about  com- 
paring like  with  like  in  respect  of  capital  cost.  Might  he 
ask  for  similar  consideration  in  respect  of  working  comparisons? 
In  order  to  arrive  at  just  conclusions  from  the  figures  of  the 
Table,  he  would  suggest  attention,  in  the  outset,  to  the  figures  on 
the  lines  numbered  2  to  7,  10,^  12,  15,  and  28,  indicative  of  certain 
points,  either  of  difference  or  of  similarity,  in  the  railways  compared, 
and  in  their  traffic ;  points  quite  independent  of  gauge,  and  which 
qualified,  or  otherwise,  such  conclusions.  The  relative,  as  well  as 
absolute,  dimensions  of  the  several  lines,  and  of  their  traffic,  their 
age  and  gradients,  and  the  price  of  fuel,  all  exercised  either  a 
direct  or  an  indirect  effect  on  carrying  cost,  irrespective  of  gauge. 
Gradients  affected  not  only  fuel  consumption,  but  train-mileage, 
and  with  it  the  charges  for  locomotive  and  traffic  running  staff, 
which  again  were  affected  by  train  speed.  As  rates  and  fares 
varied,  the  traffic  of  each  line  was  measured  more  accurately  by 
work  done  (lines  10  and  12)  than  by  money  earned  (line  7), 
and  the  ratio  of  coaching  to  goods  traffic  (line  15)  ought  not 
to  be  neglected.  Further,  the  cost  of  gross  ton-mileage,  like 
that  of  train-mileage,  could  seldom  be  accepted  as  a  measure  of 
economical  working,  for  as  more  trains  might  be  run  than  were 
necessary,  thus  reducing  the  cost  per  train-mile  by  increasing  the 
train-mileage,  so  might  the  gross  ton-mile  cost  become  delusive  by 
exaggerated  dead-weight  hauled,  due  to  excessive  train-mileage,  or 
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Statutigb  of  Working  of  cBRTAnr 


NaiDM  of  Railwayt  Krooped  for  oompftrlton. 


■^r:ss^  ^"^Ki 


FeniiMDia, 
and 
>     Bombay 
■and  Itaroda. 


1.  Gauge  ....        Feet  and  iDchos 

2.  Mean    age    of  railways   com-l  ; 

pared,on3l8t  December,  1887/   ^^^^  ■ 

3.  No.  of  railways  grouped  in  each  column  ; 

4.  Mileage  percentage  of  gradients  worse  ^ 

than  5^    •     •      \     : ^ 

5.  Mean  mileage  worked i 

(5.  Average  mileage,  per  line  of  each  group 

7.  Grossreceiptsiiermileworked,^^^^^ 

per  week /       '         | 

8.  Gross  expenses   per  cent. 

gross  receipts  .      . 

Ton-Miles  per  Mile  Worked. 

9.  Gross 

10.  Coaching  freight 

11.  Coaching,  gross 

12.  Goods  freight 

13.  Goods,  gross 


"} 


5    6 

22-67 

3 

19 

3,687 
1,229 

520 
391 


and  Myaore, 

Tlrboot, 
Sooth  Indian 
and  Bengal 
and  N.  Wert. 


1,733,416 
i  38,651|' 
451.129 
I  527,108 
1,282,287 


Ton-Milkaoe  Percentages. 
Total  frtdght  of  gross  ton-miles.      . 
Coaching  freight  of  t^)tal  freight     . 
Coaching  fn-ight  of  coaching  gross. 
Goods  freight  of  goods  gross      .     . 


i 

■  32-64 

!  6-83 

!  8-57 

I  41-1 


WoRKIN(}  ExrENHE8  PER  MiLE  WORKED. 

18.  CJoaching Rui)ees 

19.  Go<m1s 

20.  Total 

C50flT  OK  THAN8IH)RT  PER    1,000   ToN-MlLES. 

21.  Gross Rujjees 

22.  Coaching  and  go<xls  freight.  „ 

23.  Coaching  freight  ....  „ 

24.  Goods  freight „ 

Average  Cost  op  Hauling  for  1  Mile. 

25.  One  passenger  unit    ....     Pies  * 

26.  One  ton  of  goods „ 

27.  Locomotive  and  traffic  run-j 

uing  staflf  ixT  1,000  freight)   Ruix»es 
ton-miles ) 

28.  Avemge  coat  of  fuel  (in  terms^ 

of  coal)  ix»r  ton  ....  f 

29.  Fuel  consume*!  jx^r  1,000  gross| 

ton-miles  (in  terras  of  coal)*    .  j 

Average  Ukckipt  per  Mile  from 

30.  One  ]Ni8seng('r  unit    ....     Pics 

31.  One  ton  of  gcKxls „ 


lbs.{ 


2,703 

7,650 

10,353 

60 
18-3 
69-3 
14-5 


2-784 


2-15 


7-406 

144-71 
C,  E. 


•696 
•036 


3    3j 

7-52 

5 

25 

3,764 
753 

147 
57-0 


444,750 
16,245 
154,847 
107,983 
289,903 

27-93 
13-08 
10-49 
37-25 

1,569 
2,660 
4,229 

9-5 
340 
96-6 
246 


4-723 


3-24 


16-94 

184-0 
A.O.,  E.W. 


m. 

North 
Western. 

Madras  and 
Oodband 

RohUkband. 


•H8 
•787 


5    6 

13-75 

3 

15 

3,745 
1,248 

184 
67-2 


788,172 
18,571 
273,003  j 
164,5(r7 
515,169  I 

23-24  I 
1014 

6-8  ' 

31-94  . 

2,137 
3,998 
6,135     I 

I 
7-8 
33-5 
114-9 
24-3       , 


4-66 
319 

13-74     . 

136-8 
C.P..  W.    ' 

2-402 
6-,36.'i 


The  flgureH  fur  the  EaM  Indian  Railway  inolmle  the  brenrhps,  kc,  workcnl  by  it 
*  Vwl;  A,  Xv\Htt*\Uu<«\»%lv  r.ri.untry;  K.  Enfrliab  * 
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IV. 

East  Indian, 
Oreatlndian. 
Bombay  and 

Baroda, 
North 

Western, 
Madras,  and 

Oodhand 
Rohilkhand. 

V. 

East 

VI. 

Great 

Indian 

Peninsula. 

vn. 

Bombay  and 
Baroda. 

vm. 

RiJ- 
pntana. 

IX. 

Madras, 
andOudh 
and  Rohil- 
khand. 

X. 

Eastern  Bengal 
Railways. 

Worked  by  the  same 
Agency. 

Worked  by  aame 
Agency. 

5    6 
18-17 

5    6 
22-44 

5    6 
23-34 

5    6 
21-34 

3    3| 

8-34 

5    6 

18-89 

5    6 

3    31 

(mostly) 

6 

1 

1 

1 

1 

2 

.. 

.. 

17 

7 

38 

1-5 

20 

17 

.. 

2-5 

7,432 
1,239 

1.725 
1,725 

1,501 
1,501 

461 
461 

1.665 
1,665 

1,533 
767 

296 

401 

350 

530 

512 

507 

191 

186 

402 

142 

46-5 

31-9 

46-8 

41-9 

50-8 

59-4 

•• 

•• 

1,257,106 
28,532 

344,423 

1,892.733 

51,233 

517.725 

606,678 

1,375,008 

1.608,584 

23,918 

357,166 

476,097 

1,251,418 

1,543,724 

39.538 

507,879 

395,462 

1,035,845 

567,396 
18,643 
173,483 
154,882 
393,913 

760,525 
22,044 
282,413 
157,173 
478,112 

"" 

29-67 

34-76 
7-79 
9-9 

44-1 

31  08 
4-78 
6-7 

38-04 

28-18 
909 
7-78 

38-18 

30-58 
10-74 
10-75 
39-32 

23-57 

12-3 

7-8 

32-87 

•• 

•* 

2,418 
5,810 
8,228 

2,341 
6,195 
8,536 

2,816 

9,491 

12,307 

3,690 

7,101 

10,791 

1,515 
3,386 
4,901 

2,054 
3.415 
5,469 

•• 

•- 

6-5 
221 
84-8 
16-9 

4-5 
130 
45-9 
10-2 

7-6 

24-6 

117-3 

19-9 

7-0 
24-8 
93-4 
18-0 

8-6 
28-2 
81-3 
21-9 

7-2 
30-5 
93-2 
21-7 

8-19 

9-82 

3-24 

0-71 
1-96 

1-43 
3-83 

116 
3-45 

0-99 
4-20 

117 
417 

1-24 
5-06 

1-22 
5-52 

2-41 

1-48 

3-18 

213 

3-06 

2-39 

- 

- 

218 

11-07 

14-92 

20-24 

13-58 

.. 

.. 

•• 

132-67 
C. 

184-75 
Inf.  C.  E. 

117-62 
£. 

157-87 
Chfly.CE. 

140-2 
C.,P..W. 

•  • 

2-586 
6.875 

2-70 
5-83 

2-73 
8-46 

2-62 
8-38 

2-14 
7-88 

2-17 
6-31 

- 

•- 

Maior-G«nex 
WilUmms. 


'  One  pie  is  about  one-third  of  a  farthing  at 
P,  Patent  Fuel ;  W,  Wood. 
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J<»r^#iieral  to  badly  designed  rolling-stock.     Having  expressed  this  cantion, 
lliama.         y^^  would  invite  attention,  in  the  first  instance,  to  the  figares  of 
the  broad-gauge  lines.     The  six  most  important  lines  were  dealt 
with  collectively  in  col.  rv.      For  the  three  with   really  heavy 
traffic,  and  they  were  the  oldest  lines,  the  figares  were  shown 
separately  in  cols.  V.i  VI.,  VII.,  and  collectively  in  col.  L      Then 
for  the  other  three,  the  figures  were  given  collectively  in  ool.  HI. 
Again,  two  of  the  last  three,  namely,  the  Madras,  and  the  Ondh 
and  Rohilkhand,  were  grouped  in  col.  IX.  the  North  Western  being 
excluded,  so  as  to  admit  of  fair  comparison  with  the  Rajputana 
metre-gauge  line.     Five  metre-gauge  lines  had  been  taken,  and 
their  figures  were  grouped   in  col.  II.,  whilst  those  of  the  most 
important  of  them,   the   Eajputana,   were   given   separately   in 
col.  vm.     The  Burma  metre-gauge  line  had  not  been  selected,  as 
being  out  of  India  proper,  and  subject  to  special  conditions  of 
traffic  and  labour.     The  three  Eastern  Bengal  metre-gauge  lines 
had  been  avoided,  because  their  statistics  were  mixed   up  with 
those  of  a  line  of  still  narrower  gauge,  two  of  the  three  were  of 
very  short  length,  and  one  was  completely  detached  from  the  rest. 
It  would  be  observed  that,  in  grouping  the  lines,  similarity  in  the 
mileage  worked  and  in  the  gross  receipts,  or  else  in  the  work  done, 
had  been  kept  in  view  ;  but  this  could  not  be  carried  through  with 
the  group  of  metre-gauge  lines,  and  to  their  disadvantage,  the 
traffic  of  four  out  of  the  five  being  so  insignificant.     In  fact,  the 
traffic  of  only  the  Rajputana  line  came  up,  in  1887,  to  that  of  the 
inferior  group  of  broad-gauge  lines.      Were  the  Rajputana  line 
omitted  from  the  metre-gauge  group,  the  average  earnings,  per 
mile,  per  week,  of  the  remaining  four  lines  would  be  reduced  to 
Rs.ll2,  a  figure  which  emphasized  the  notorious  poverty  of  the 
traffic  on  which  the  secondary  lines  of  railway,  in  general,  had  to 
depend,  and  the  consequent  necessity  for  limiting  their  first  cost  in 
every  possible  way.    Yet  it  was  said  that  the  "  donkey  "  should  give 
place  to  the  "  elephant,"  with  the  certain  result  that  the  extension 
of  railways  would  be  restricted,  and  the  travelling  and  trading 
public  be  deprived  of  the  more  frequent  service  only  economically 
possible,  when  traffic  was  so  very  limited,  with  the  smaller  vehicle 
and  train-units  of  a  narrower  gauge.     Now  for  the  comparison  of 
results:  The  metre-gauge  group,  col.  II.,  included  five  lines,  so 
was  burdened  with  the  cost  of  two  administrations  more  than 
either  of  the  two  broad-gauge  groups  of  the  same  mileage  in  the 
columns  flanking  it.     The  traffic  measured  in  earnings  was  only 
four-fifths,  and  measured  in  work  done,  only  two-thirds  that  of  the 
inferior  broad-gauge  group,  col.  Ill ,  and  while  rather  more  than 
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one-fourth  in  earnings,  was  considerably  less  than  one-fourth  in  Major-Gener 
work  done  than  that  of  the  superior  group,  col.  I.     Examine  the        ***"*" 
figures  of  those  three  columns  in  lines  8,  16,  17,  22,  23,  24,  and  26 
(the  passenger-unit  had  not  been  calculated).     Notwithstanding 
the  adverse  figures  of  lines  27,  28,  and  29,  the  cost  of  hauling 

1  ton  of  goods  for  1  mile,  on  the  metre-gauge  group,  was  almost 
identical  with  the  cost  on  the  inferior  broad-gauge  group,  and  only 

2  pies  per  ton-mile  in  excess  of  the  cost  on  the  superior  broad- 
gauge  group.  Of  these  2  pies,  0  •  36  pie  was  due  to  price  of  fuel, 
and  whilst  (on  Sir  Bradford  Leslie*s  scant  allowance),  the  stand- 
ing charges  which  were  independent  of  the  amount  of  the  traffic, 
and  consideration  of  which  was  entirely  ignored  by  the  Author, 
were  only  0  *  42  pie  on  the  broad-gauge  group,  they  were  1  •  74  pie 
per  goods  ton-mile,  on  the  metre-gauge  group,  or  four  times  as 
much.  With  equality  of  traffic  on  the  two,  this  difference  would 
disappear.  Thus,  1*68  pie  was  accounted  for  out  of  the  total 
excess  of  2  pies.  Evidently  this  point  need  not  be  pursued,  for 
granting  a  less  capital  outlay  of  Es.  15,000  per  mile  of  metre- 
gauge  railway  (the  actual  difference  from  circumstances  already 
referred  to  had  been  vastly  more),  and  taking  interest  at  4  per 
cent.,  a  saving  per  freight  ton-mile  of  nearly  1  pie  was  realized 
on  the  existing  traffic  of  the  metre-gauge  group.  This  again  em- 
phasized the  paramount  necessity  of  keeping  down  the  capital 
account  of  railways  having  a  prospect  of  only  small  traffic.  Pro- 
ceeding in  a  similar  manner,  it  would  be  found  that,  charging  fuel 
at  the  same  rate  on  the  metre-gauge  group  as  on  the  inferior  broad- 
gauge  group,  the  cost  of  hauling  1  goods  ton-mile  was  reduced  to 
4-59  pies  against  4*66  pies  on  the  broad-gauge  group,  and  the 
former  figure  included  0  •  55  pie  for  standing  charges,  more  than 
the  latter,  due  to  inequality  of  traffic.  Next,  he  would  draw 
attention  to  the  figures  in  cols.  V.i  VI.,  and  VIL,  for  the  three  heavy 
traffic  broad-gauge  lines  separately.  The  differences  in  carrying- 
cost  were  quite  as  large  as  in  the  groups  first  dealt  with,  and 
suggested  hesitation  in  drawing  sweeping  conclusions,  be  the  gauge 
what  it  might.  The  East  Indian  Eailway,  with  its  good  traffic 
(both  up  and  down),  light  gradients  and  extremely  cheap  coal, 
dominated  the  entire  railway  system  of  India,  and  in  comparison 
with  it  the  figures  for  the  Baroda  line  were  especially  noteworthy. 
The  gradients  (which  were  even  more  adverse  than  was  shown 
by  the  figures  in  line  4),  price  of  fuel,  smallness  of  coaching  traffic, 
and  inequality  of  up  and  down  goods  traffic  of  the  Great  Indian 
Peninsula,  must  not  be  lost  sight  of.  The  anomaly  in  the  figures 
of  cost  per  1,000  ton-miles  on  the  two  last  named  railways   was 
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Ajnr-General  apparent  only.  It  was  dne  to  the  different  ratio  of  the  cx>aching 
illiauis.  ^^^  goods  traffic  on  the  two  lines.  The  Eajputana  metre-gauge 
line  (col.  vm.),  need  not  shrink  from  comparison  with  any  of  these 
broad-gauge  lines.  The  price  of  fuel  accounted  for  0  •  62  pie,  and 
the  standing  charges  for  1  pie  of  the  excess  cost  per  goods  ton- 
mile  (2*24  pies)  of  the  Rajputana  over  that  of  the  East  Indian. 
He  would  now  invite  comparison  of  the  figures  for  the  Bajput^na 
metre-gauge  line  witli  those  for  the  two  broad-gauge  lines  com- 
bined in  col.  IX.f  systems  having  much  the  same  mileage,  gradients, 
and  amount  of  traffic,  measured  cither  in  earnings  or  in  freights, 
fuel  being  50  per  cent,  dearer  on  the  former.  The  Rajputana 
system,  however,  was  less  than  half  the  age  of  the  broad-gauge 
system,  and  the  latter  was  weighted  with  the  cost  of  two  separate 
administrations,  whilst  the  former  shared  that  of  the  Baroda 
broad-gauge  line.  The  broad-gauge  system  showed  a  great  excess, 
about  200,000  ton-miles  in  dead-weight  hauled,  with  this  result, 
that  the  cost  of  transport  per  1,000  gross  ton-miles,  was  Rs.7*2 
against  Rs.8*  6  on  the  metre-gauge  system  (line  21).  This  was  not 
a  result,  he  apprehended,  wliich  the  Author  would  desire  to  quote 
in  favour  of  the  broad  gauge  in  view  of  the  figures  in  the  next 
line  (22).  The  coaching  traffic  (line  15)  was  larger  on  the 
broad-gauge  group,  due  to  the  Madras  Railway  and  its  very  low 
fares;  but  the  ratio  of  paying  load  (line  16)  was  remarkably  in 
favour  of  the  metre-gauge  line.  The  South  Indian  (metre)  was 
in  this  respect  even  better  than  the  Rajputana.  The  ratio  of 
goods  paying  load  was  also  much  in  favour  of  the  metre-gauge  line. 
Coming  to  carrying-cost  per  goods  ton-mile  (this  was  the  crucial 
test,  for  the  bulk  of  the  traffic  of  Indian  railways,  see  lines  10  and 
12,  was  in  goods),  the  metre-gauge  line  was  apparently  0*03  pie 
to  the  bad ;  but  equalizing  the  price  of  fuel,  the  carrying-cost  was 
3*97  pies  on  the  metre-gauge  line,  against  4*17  pies  on  the  broad- 
gauge  group.  In  conclusion,  he  would  ask  the  members  to  look  at 
the  following  figures  for  two  systems  of  combined  broad  and 
metre-gauge  lines  worked  by  the  same  agency  (cols.  VII.  to  X.).  On 
the  Eastern  Bengal  Railways,  worked  by  the  State,  the  mileage  on 
the  broad  gauge  amounted  to  296,  on  the  narrow  gauge  401 ;  while 
on  the  Baroda  and  Rajputana,  worked  by  a  company,  the  figures 
were,  broad  gauge  461,  metre-gauge  1,665.  One  passenger  unit 
was  carried  1  mile  on  the  Eastern  Bengal,  broad  gauge,  for  1  •  24 
pie,  on  the  narrow  gauge  for  1-22  pie;  on  the  Baroda  and 
Rajputana,  broad  gauge  for  1*16  pie,  narrow  gauge,  0-99  pie. 
One  ton  of  goods  was  carried  1  mile  on  the  Eastern  Bengal,  broad 
gauge,  for  5  •  06  pies,  metre  gauge,  5  •  52  pies ;  on  tlie  Baroda  and 
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Hajputana,  broad  gauge  for  3*45  pies,  narrow  gauge,  4 '20  pies.  Major-Gene 
And  these  results  had  been  obtained,  notwithstanding  the  small  *  *"™*' 
traffic,  both  comparatively  and  absolutely,  of  the  metre-gauge 
lines ;  the  gross  earnings  per  mile  per  week  being,  on  the  Eastern 
Bengal  broad  gauge  Ks.402,  narrow  gauge  Rs.l42;  Baroda  and 
Kajputana,  broad  gauge  Rs. 50 7,  narrow  gauge  Rs.l91.  But  whilst 
he  claimed  to  have  established  his  case  as  to  the  carrying-cost  of 
the  metre-gauge  railways  not  being  comparatively  excessive,  he 
wished  it  to  be  understood  that  in  his  estimation  this  was  a 
secondary  object.  The  greatest  mileage  of  railways  for  a  given 
outlay  was  India's  need.  The  cost  of  transport  in  India  was  so 
much  reduced  by  any  railway,  compared  with  that  of  the  means  of 
transport  which  it  superseded,  that  the  petty  differences  of  working 
cost  on  which  the  Author,  whether  his  figures  were  correct  or 
incorrect,  or  whether  he  used  them  rightly  or  wrongly,  rested  his 
condemnation  of  the  metre-gauge  railways,  were  not  worth  con- 
sideration. The  running,  staff  expenses  and  fuel  consumption 
(lines  27  and  29  of  the  Table),  of  the  narrow  gauge  might  be  a 
trifle  higher  than  on  the  broad  gauge,  the  maintenance  expenses  of 
the  road  and  rolling-stock  of  all  lines  would  increase  with  their 
age,  but  so  would  the  traffic ;  and  when  the  time  came  for  renewals 
the  young  lines  would  follow  the  example  of  the  old  lines,  and 
carry  out  betterments  when  and  where  really  necessary,  from 
revenue.  Before,  however,  adopting  the  conclusion  that  the  fuel 
consumption  of  the  metre-gauge  lines  was  materially  greater,  he 
recommended  that  the  gradients  and  coal  consumption  of  the  Great 
Indian  Peninsula  (broad)  railway  should  be  examined  in  com- 
parison with  the  other  broad-gauge  lines  as  well  as  with  the  metre 
group  of  col.  II.  of  the  Table.  Of  the  fuel  used  on  the  Great 
Indian  Peninsula  Railway,  30  per  cent,  was  from  the  Warora  pit, 
the  worst  coal  worked  in  India ;  but  allowing  for  this  large  pro- 
portion of  inferior  fuel,  the  consumption  per  1,000  gross  ton-miles 
could  not  bo  put  below  160  lbs.,  in  comparison  with  other  lines. 
So,  also,  before  any  increase  of  the  section  of  rail  in  general  use  on 
the  metre-gauge  lines  (steel,  41 J  lbs.  to  the  yard)  was  decided  on, 
the  traffic  should  be  considered  most  carefully.  Up  to  the  present 
time,  such  increase  had  not  been  demanded  by  the  traffic  on  more 
than  one- tenth  of  the  entire  system.  The  heaviest  goods  traffic, 
which  it  had  been  the  good  fortune  of  the  metre  gauge  to  be  tried 
with,  was  over  a  section,  less  than  500  miles  in  length,  of  the 
Rajputana  Railway  in  the  first  half  of  1886,  where  it  must  have 
been  throughout  that  half  year  at  the  rate  of  400,000  freight  ton- 
miles,  per  mile  worked,  per  annum,  and  for  a  few  weeks  50  per 
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jor-General  cent,  in  excess  of  that.  The  significance  of  that  traffic  wonld  be 
lliams.  understood  by  inspection  of  the  figures  in  line  12  of  the  Table. 
Yet  a  line  which  had  carried  such  a  traffic  as  this,  was  a  "  toy !" 
He  admitted  that  it  was  a  donkey,  and  a  very  fine  donkey,  too. 
The  Indian  Government,  having  learnt  from  experience  the  lesson 
of  adapting  means  to  ends,  ought  to  resist  all  outlay  for  the  accom- 
modation of  traffic,  neither  existent  nor  probable,  the  outlay  on 
works  carried  out,  twenty  to  thirty  years  ago,  on  the  older  broad- 
gauge  lines,  in  too  sanguine  anticipation  of  the  necessity  of  doubling 
their  track  (not  even  yet  done  on  more  than  1,000  miles  of  their 
length),  having  proved  with  that  exception  totally  unproductive, 
and  been  at  least  trebled  in  amount  by  interest.  It  had  been 
argued  that  for  a  maximum  traffic  the  broad  gauge  admitted  of  the 
more  efficient  machine.  This  might  be  true  of  a  traffic  in  excess  of  the 
power  of  the  metre  gauge,  but  to  put  this  question  on  a  pseudo- 
scientific  basis  of  that  kind  was  unpractical,  inasmuch  as  it  ignored 
the  environment  of  all  questions  of  railway  extension.  Responsible 
military  authority  alone  was  justified  in  pressing  for  the  most  effi- 
cient and  powerful  railway  machine,  irrespective  of  the  ordinary 
,  commercial  traffic  expected,  or  the  immediate  money  outlay,  and 

failing  to  secure  that,  would  be  too  wise  to  reject  a  less  powerful 
machine.  The  facts  and  figures  adduced  by  the  Author  had  led 
him  to  adopt,  as  "almost  logical  conclusions"  therefrom,  the 
opinion  that  broad-gauge  railways  were  as  cheap  both  to  construct 
and  work  as  metre-gauge  lines,  and  that  future  extensions  ought, 
therefore,  to  be  made  on  the  broad  gauge ;  but  the  facts  and  figures, 
when  dealt  with  in  a  logical  manner,  established  the  very 
contrary. 
•.  Atkinson.  Mr.  W.  ATKINSON  asked  to  be  allowed  to  make  an  explanation. 
Since  stating  that  all  the  figures  given  in  the  Table  of  means  were 
erroneous,  he  had  looked  at  the  Administration  Report,  and  taken 
out  the  figures  to  prove  his  statement.  He  would  give  an  example 
that  would  clearly  show  the  error  that  had  been  made.  Sup- 
posing a  line  had  cost  £1 ,000,  and  earned  5  per  cent.,  and  another 
had  cost  £100,  and  earned  1  per  cent.,  the  Author  had  added  the 
6  to  the  1,  and  divided  by  2,  giving  3  as  the  mean  earnings  of  the 
two  railways.  Of  course  the  mean  would  be  50  4-  1  -r-  H  =4*65. 
No  argument  could  therefore  be  founded  upon  any  of  the  mean 
figures  given  in  the  Table.  In  order  to  be  quite  certain,  he  had 
taken  out  the  figures  for  the  first  three  items  on  p.  38.  In  regard 
to  the  capital  outlay  per  mile  open  for  the  eight  railways  taken, 
the  mean  of  the  broad  gauge  was  stated  to  be  Rs.  168,100.  Mr. 
Atkinson  made  it  Rs.  174,500.     Deducting  the  one  from  the  other. 
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and  multiplying  by  the  number  of  miles,  there  was  a  total  excess  Mr.  Atkii 
of  nearly  Rs.49,000,000.  He  had  not  worked  out  the  figures  for 
the  narrow  gauge.  The  mean  of  the  percentage  of  the  net  earnings 
should  be  6*300  instead  of  5 '185,  making  a  difference  of  1*  115; 
or  multiplying  that  by  Rs.  13,388,600,  an  excess  of  R8.14,945.620. 
The  earnings  per  mile  open  per  week  should  be  Es.375  as  against 
Bs.346  •  5  ;  28  •  5  multiplied  by  fifty-two  weeks  on  7,647  •  8  miles,  gave 
a  difference  of  11,334,040.  It  would  have  been  an  improvement  if 
the  Author  had  given,  in  addition  to  the  means  of  the  metre  gauge, 
on  p.  39,  a  statement  of  each  divided  by  the  corresponding  5  feet 
6  inches  mean,  then  the  result  would  have  shown  at  a  glance  the 
amount  of  each  item,  that  on  the  5  feet  6  inches  being  unity,  and 
thus  the  cumbersome  expression  of  the  capital  outlay  on  the  5  feet 
6  inches  gauge  being  168  per  cent,  more  than  on  the  metre  gauge 
would  have  been  avoided.  If  the  Author's  figures  were  correct, 
the  capital  outlay  thus  expressed  on  the  metre  gauge  would  be 
0*363,  and  the  total  earnings  per  mile  per  week  would  be  0*37, 
showing  that  the  construction  and  earnings  accounts  were  just  in 
proportion  on  the  two  gauges.  Then  the  net  earnings  would  be 
0*75  as  against  1,  showing  a  deficiency  of  0*25. 

Mr.  J.  R.  MossE  said  he  had  not  gone  into  the  figures  to  which  ^^'  ^*^ 
Mr.  Atkinson  had  referred ;  but  he  thought  the  Author  had  acted 
fairly  in  comparing  the  95  per  cent,  of  the  total  mileage  on  the  • 

broad  gauge,  with  the  86  per  cent,  on  the  narrow  gauge,  doing  the 
best  he  could  with  the  returns.  The  Author  would  no  doubt  be  able 
to  deal  with  the  figures  when  they  were  submitted  to  him,  as  he  was 
always  most  painstaking  and  accurate.  The  comparison  showed 
the  great  disadvantage  under  which  the  broad  gauge  had  laboured. 
General  Williams  had  himself  admitted  the  difference  in  the  cir- 
cumstances under  which  the  two. lines  had  been  made.  There 
could  be  no  doubt  that  the  broad  gauge  could  now  be  made  for  30 
or  40  per  cent,  less  than  the  original  cost.  But  it  was  really  not  a 
question  of  gauge  at  all ;  it  was  a  question  of  the  quality  of  the 
line.  If  the  rails,  stations,  and  railway-stock  were  the  same  in 
both  cases,  the  difference  would  be  next  to  nothing.  The  report 
of  Sir  G.  Molesworth,  presented  some  years  ago  to  the  Government 
of  India,  was  that  a  broad-gauge  line,  made  equivalent  to  the 
rolling-stock  of  the  guaranteed  railways,  would  cost  £1,600  or 
£2,000  per  mile  more  than  a  narrow-gauge  line.  "  The  cost  of  a 
broad-gauge  railway,"  he  said  (45-lb.  rails),  with  structures 
designed  only  for  the  carriage  and  wagon  stock  of  the  guaranteed 
railway's,  but  not  for  the  engines,  will  exceed  the  cost  of  a 
narrow-gauge  line  by  £720  or  £1,000  per  mile.     The  cost  of  a 


72  DKCXreSION  ON  INDIAN  BAILWAY8.  [Blinutes  of 

Hr.  MotM.  broad-gauge  railway  (40-lb.  rails),  with  strnctures  designed  for  the 
same  axle  loads  as  the  narrow  gauge,  will  exceed  the  cost  of  a 
narrow-gange  railway  by  £350,  or  £500  per  mile."  That  was  the 
extent  of  the  saving,  if  both  railways  were  made  of  the  same 
class.  The  same  resnlt  would  be  found  in  the  second  report  of  the 
Boyal  Commission  on  Irish  Public  Works,  published  only  last 
year;  the  difference,  obtained  from  detached  estimates  made  for 
202  miles  of  light  railways,  being  there  given  at  about  £500  per 
mile,  as  between  the  3-foot  gauge  and  the  5  feet  3  inches.  It 
was  also  stated  that  the  extra  cost  of  the  rolling-stock,  which 
would  be  necessitated  by  the  change  of  gauge,  would  nearly  ex- 
tinguish the  saving  effected  by  the  narrow  gauge.  General 
Williams  was  of  course  right  in  saying  that  no  accurate  com- 
parison could  be  instituted  unless  two  railways  were  made  on  the 
same  ground,  and  under  the  same  conditions;  but  the  Author, 
having  taken  the  official  returns  as  he  found  them,  had,  he  sub- 
mitted, made  a  fair  comparison.  He  had  worked  out  this  result 
on  the  same  system  in  both  cases  ;  and  if  there  was  any  error  in 
the  one  case,  a  similar  error  would  be  found  in  the  other.  He 
differed  from  Mr.  Shelford,  in  regard  to  the  economical  working 
of  the  metre  gauge,  and  also  in  regard  to  the  result  of  train- 
mileage  being  the  material  point,  which  was  contrary  to  his 
experience.  It  cost  nearly  the  same  to  run  an  empty  train  as  it 
did  to  run  a  full  train,  the  majority  of  the  charges  being  constant, 
whether  the  train  was  full  or  empty.  The  crucial  point  was  the 
passenger-unit,  and  the  ton-unit.  General  Williams  had  advocated 
the  narrow  gauge,  but  in  reality  the  items  11,  12,  and  13  were 
thoroughly  against  him.  They  showed  that  the  cost  of  transport 
per  1,000  gross  ton-miles,  on  the  Great  Indian  Peninsula,  was  Rs.6, 
on  the  Mahratta  Rs.9"5,  on  the  East  Indian  Rs.4-5,  and  on  the 
Bajputana,  Ils.8*6.  Of  course  the  grades  must  come  in,  and  a 
variety  of  other  circumstances ;  but  he  thought  it  would  be  difficult 
to  prove  that  the  metre  gauge  could  be  worked  more  economically 
than  the  broad  gauge.  Item  No.  17  in  the  Paper  showed  that  the 
average  freight-weight  of  a  coaching  train  was  16*018  tons  on 
the  broad  gauge,  and  13*563  tons  on  the  metre  gauge;  in  other 
words,  the  average  freight-weight  on  the  broad  gauge  was  18  per 
cent,  more  than  on  the  narrow  gauge.  In  the  case  of  a  goods 
train  the  figures  were  more  favourable  to  the  broad  gauge,  the 
average  freight-weight  being  128*675  tons,  while  on  the  narrow 
gauge  it  was  66  •  587  tons,  little  more  than  a  half.  The  average 
cost  of  hauling  a  passenger-unit  1  mile  on  the  broad  gauge  was 
1*123  pie,  and  on  the  metre  gauge  1*37  pie,  or  18  per  cent,  in 
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favour  of  the  broad  gauge.  The  average  cost  of  hauling  a  goods  Mr.  Moaae. 
unit  1  mile  was  3  •  93  pies,  and  on  the  metre  gauge  6  •  036  pies, 
being  53  per  cent,  in  favour  of  the  broad  gauge.  Taking  the 
ordinary  percentage  of  working  expenses  to  receipts,  it  was  50 '826 
on  the  broad  gauge,  and  63  •  22  on  the  narrow  gauge.  But  without 
accepting  the  Author's  figures,  he  was  quite  content  with  those 
given  by  General  Williams.  He  had  had  some  experience  in 
Canada,  and  was  familiar  with  various  railways  that  had  been 
constructed  on  the  5  feet  6  inches  gauge.  For  several  years 
attempts  were  made  to  alter  that  gauge  to  the  4  feet  8]^  inches 
gauge  of  the  United  States.  All  sorts  of  plans  were  designed  to 
meet  the  necessities  of  the  case.  Freight  bodies  were  trans- 
formed to  freight  frames  suited  to  the  4  feet  8]^  inches  gauge,  the 
wheels  had  tires  5  or  6  inches  wide,  and  other  arrangements  were 
made  in  order  to  avoid  the  necessity  of  an  alteration  in  the  gauge ; 
but  in  the  end  the  change  had  to  be  made.  On  the  Grand  Trunk 
Eailway  in  Canada,  the  Inter-colonial  Railway  between  Halifax 
and  Quebec,  and  the  Great  Western  Railway  of  Canada,  the 
mileage  was  about  2,500,  and  the  whole  of  it  had  to  be  altered  to 
4  feet  8j^  inches  for  the  sake  of  uniformity  with  the  railways  of  the 
United  States.  It  would  be  readily  understood  that  only  dire 
necessity  would  have  led  to  the  expenditure  of  so  large  an  amount 
as  was  necessary  to  alter  the  rolling-stock  for  such  a  mileage. 
Any  line  of  railway  could  be  made  cheaply  irrespective  of  gauge ; 
but  a  good  railway,  like  the  guaranteed  railways  in  India,  should 
not  be  compared  with  the  inferior  railways  of  the  metre  gauge. 
They  were  different  in  quality  in  every  respect ;  and  if  the  Indian 
Government  wanted  to  prevent  the  rolling-stock  of  the  guaranteed 
lines  from  ever  coming  upon  a  light  railway,  a  very  effectual 
mode  of  doing  it  had  been  adopted.  Whether  or  not  the  change  of 
gauge  would  compensate  for  the  inconvenience  which  might  arise 
was  a  question  which  he  could  not  decide.  The  general  opinion 
of  those  who  entered  into  the  question,  many  years  ago,  was  that 
the  break  of  gauge  was  a  national  evil,  and  a  similar  opinion  had 
been  exi>ressed  by  the  Commissioners  on  the  Irish  Public  Works. 
As  Director  of  Public  Works  in  Ceylon  he  had  assisted  in  pre- 
venting a  break  of  gauge  in  a  colony  where  it  would  have  been 
peculiarly  unfortunate,  the  railway  going  over  5,000  to  6,000  feet 
elevation  with  a  large  traffic  requiring  very  heavy  engines, 
heavy  rails,  and  everything  else  on  a  first-class  scale. 

Mr.  S.  J.  Wilde  said  that,  as  a  Director  of  the  Bombay  and  Mr.  Wilde 
Baroda  Railway  almost  from  the  commencement,  he  was  of  opinion 
that  sufficient  allowance  had  not  been  made  for  the  great  cost  of  the 
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Wilde.  original  guaranteed  lines  in  India.  General  Williams  had  alluded 
to  the  fact  of  the  Government  having  compelled  that  company  to 
begin  the  railway  in  the  middle  at  Surat.  It  was  thought  that 
the  rapid  river  Nerbudda,  with  a  great  rise  in  the  monsoon  period, 
could  be  crossed  with  safety,  but  a  small  arm  of  the  sea  near 
Bombay  could  not  be  crossed  although  the  water  was  calm,  and 
the  works  were  commenced  at  Surat.  Worse  still,  it  was  necessary 
to  work  backwards  to  Bombay,  and  that  at  a  period  when  freight 
was  very  dear ;  the  cost  of  carrying  the  material  from  Bombay  to 
Surat  being  as  great  as  the  cost  of  the  transport  from  England  to 
Bombay,  and  then  it  had  to  be  brought  back  towards  Bombay. 
That  made  a  great  difference  in  the  cost  of  the  line.  Moreover  there 
was  a  great  loss  during  the  Mutiny.  The  works  were  stopped  by 
the  Government,  and  though  orders  were  given  to  go  on  again, 
there  was  a  direct  loss  during  the  season  of  £30,000  or  £40,000  on 
that  line  independent  of  indirect  losses.  Any  comparison,  there- 
fore, of  the  old  guaranteed  lines  with  the  modern  lines  was  very 
fieJlacious.  The  comparisons  made  by  General  Williams  between 
the  Rajputana  line  on  the  one  side,  and  the  Madras  and  Oude  and 
Bohilkhand  on  the  other,  were  not  correct ;  because,  although  the 
figures  were  very  similar,  the  Bajputana  was  a  single  system, 
worked  to  a  great  extent  with  through  trains  and  through-train 
loads,  while  the  others  were  two  different  systems  unconnected 
with  one  another ;  therefore  the  cost  of  working  the  latter  must 
be  much  more.  He  believed  also  that  neither  the  Madras  nor  the 
Oude  and  Bohilkhand  was  working  up  to  the  full  extent  of  its 
mileage,  while  the  Eajputana  had  nearly  arrived  at  its  maximum. 
On  certain  portions  of  the  line  in  certain  seasons  the  traffic  could 
hardly  be  carried  at  all,  and  permission  had  been  sought  from 
the  Government  to  allow  the  construction  of  relief  lines.  Of 
course,  where  the  line  was  worked  up  to  its  maximum,  it  could  be 
worked  more  economically  than  where  it  only  carried  a  small 
portion  of  its  possible  traffic.  Lately  the  Bombay  and  Baroda 
Railway  Company  had  wished  to  make  a  line  on  the  narrow 
gauge,  being  an  extension  of  its  own  line  from  Delhi  to  Kalka. 
The  Government,  however,  had  refused,  because  it  wanted  the 
broad  gauge.  Of  course,  a  piece  of  broad  gauge  at  the  end  of  a 
narrow  gauge  would  be  of  no  use,  and  the  line  had  been  given  to 
another  company.  If  rumour  was  correct,  he  believed  that  some 
of  the  gentlemen  who  were  most  influential  in  introducing  the 
narrow  gauge  into  India,  in  the  first  instance,  had  voted  against 
the  Company  in  the  Council.  The  line  from  Baroda  to  Ahmedabad 
was  300  miles  long,  and  upon  that  line  there  were  7  miles  of 
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bridges,  which,  of  course,  had  added  enormously  to  the  cost  of  Mr.  Wildi 
construction. 

Mr.  W.  Wiseman  considered  that  the  Author  had  placed  before  Mr.  Wii* 
the  members  some  very  useful  facts  and  figures.  So  many  opinions 
had  been  expressed  on  the  gauge  question,  that  it  was  quite  a 
pleasure  to  know  that  at  last  there  were  some  facts  and  figures  for 
discussion.  There  were,  however,  a  few  figures  which  in  their 
present  shape  could  not,  he  thought,  be  considered  to  be  complete 
for  the  purposes  of  comparison  of  the  working  results  and  merits 
of  the  two  gauges.  He  thought  the  Author  was  not  quite  right 
when  he  said  that  the  facts  submitted  in  the  Paper  would  test  the 
soundness  of  the  views  expressed  on  both  sides  of  the  gauge 
question.  Take,  for  example,  fuel  consumption.  The  Author  had 
stated  that  "  the  average  consumption  "  of  fuel  "  per  1,000  gross 
ton-miles  shows  an  economy  of  more  than  26  per  cent,  in  favour 
of  the  broad  gauge."  He  thought  the  Author  would  have  been 
more  correct  if  he  had  said  that  it  showed  a  di£ference  and  not  an 
economy  in  favour  of  the  broad  gauge.  If  all  the  lines  were  on  a 
dead  level,  and  straight,  the  economy  would,  no  doubt,  be  in 
favour  of  the  broad  gauge,  but  as  no  two  lines  were  alike  in 
their  gradients  and  curves,  it  was  quite  a  matter  of  chance  if  the 
economy  of  26  per  cent,  in  favour  of  the  broad  gauge  were  correct. 
It  might  be  a  great  deal  more  or  a  great  deal  less.  There  were 
railways  in  India  remarkable  for  high  grades  and  numerous 
curves;  and  there  were  others  remarkable  for  low  grades  and 
absence  of  curves.  It  was  evident  that  if  two  narrow-gauge  lines 
or  two  broad-gauge  lines  were  selected  as  representatives  of  those 
different  conditions,  and  the  working  expenses  were  so  drawn  up 
that  they  could  be  apportioned  in  a  proper  manner  over  the  curves, 
gradients  and  levels,  the  figures  so  obtained  would  have  a  definite 
meaning,  and  would  be  very  valuable,  as  a  fair  comparison  of  the 
two  lines  could  then  be  made  under  the  various  heads  which  fell 
under  '*  working  expenses ;"  and  if  one  of  those  lines,  say  one  with 
high  grades  and  numerous  curves,  was  on  the  narrow  gauge,  and 
the  flat  line  on  the  broad  gauge,  and  the  working  expenses  were 
apportioned  in  the  same  way,  the  resulting  figures  would  be  still 
more  valuable,  as  the  merits  of  the  two  gauges,  so  far  as  working 
expenses  were  concerned,  would  be  established  on  a  correct  basis. 
It  had  been  ascertained  in  America  that  an  average  of  about  7  per 
cent,  of  the  total  cost  of  engine  repairs  was  due  to  curvature.  In 
a  similar  manner  if  the  managers  of  each  line  of  railway  would 
by  a  few  simple  experiments  ascertain  how  the  expenditure  under 
the  sub-heads  of  "  working  expenses  "  was  affected  by  its  curves 
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and  gradients,  and  would  publish  the  results,  it  would  not  only  be 
easier  to  compare  the  relative  working  merits  of  narrow  and  broad- 
gauge  lines,  but  of  all  lines  of  the  same  gauge,  one  with  another. 
The  figures  would  also  show  whether  the  lines  were  being  econo- 
mically worked  or  otherwise ;  and  he  should  not  be  surprised  if 
they  proved  that  the  best  or  most  economical  class  of  engines  was 
not  used  in  all  cases.  Although  some  of  the  figures  in  the  Paper 
were  open  to  criticism,  it  was  a  valuable  one,  and  Mr.  Wiseman 
joined  in  thanking  the  Author  for  presenting  it  to  the  Institution. 

slumper.  |^j.  ^  -^  SzLUMPER  exhibited  a  map,  with  a  view  of 
showing  that  the  broad-gauge  lines  in  India  were  really  all  the 
trunk  lines.  It  would,  he  said,  be  seen  that  all  the  large  towns 
and  places  of  importance  were  connected  by  lines  on  the  5  feet 
6  inches  gauge,  while  the  metre-gauge  lines  were  chiefly  small  lines 
acting  as  feeders  to  the  broad-gauge  railways.  Very  few  of  the 
metre-gauge  lines,  with  the  exception  of  the  Bajputana,  were 
worked  up  to  their  capabilities.  The  South  Mahratta  system,  over 
700  miles  in  length,  only  returned  1|  per  cent,  on  the  capital  outlay. 
The  Author  had  omitted  to  refer  to  the  great  difference  between 
Indian  railways  and  those  in  England.  In  India  there  were 
military  considerations  to  be  borne  in  mind,  and  railways  had  to 
be  constructed  for  famine-preventive  purposes;  so  that  the  com- 
mercial aspect  of  the  question  was  absent  in  great  measure ;  hence 
it  was  hardly  fair  to  compare  the  Indian  lines  with  English  or 
Colonial  railways.  It  would  appear,  from  the  results  of  working, 
that  the  Government  was  justified  in  having  adopted  the  metre 
gauge  in  India. 

p.  Barry,  j^j.^  j^  WoLFE  Barry  remarked  that  it  had  been  lately  his  lot  to 
investigate  the  subject  of  railway  gauge  with  some  considerable 
care,  in  conjunction  with  his  colleagues  on  the  Eoyal  Commission 
on  Irish  Public  Works.  The  matter  had  been  debated  with  a  great 
amount  of  heat  in  Ireland,  as  it  had  been  in  England  and  in  India, 
and  indeed  everywhere,  since  the  battle  of  the  gauges  between  the 
Great  Western  Railway  and  the  narrow-gauge  system  in  this 
country.  Some  years  ago  the  Lord  Lieutenant  of  Ireland,  led  away 
by  an  idea  of  the  advantages  of  narrow-gauge  lines,  had  put  a 
premium  upon  the  promotion  of  those  lines  rather  than  of  light 
railways  of  the  Irish  standard  gauge.  The  inducement  oflFered 
was  that  -the  Government  would  guarantee  a  percentage  upon 
the  cost  of  the  narrow-gauge  lines,  but  that  any  additional  cost 
of  light  broad-gauge  lines  would  have  to  be  jxiid  by  the  promoters 
out  of  their  own  pockets.  Accordingly  some  lines  liad  been  made 
in  Ireland  on  the  3  feet  gauge.     The  circumstances  connected  with 
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those  railways  had  been  investigated  with  great  care,  and  the  result  Mr.  Barrj 
of  the  investigation  was  contained  in  the  second  report  of  the 
Commissioners.^  It  was  found,  after  careful  estimates  made  by 
experienced  engineers,  that  the  extra  cost  of  about  ten  contemplated 
lines  of  a  total  length  of  202  miles,  if  made  on  the  Irish  gauge, 
would  vary  from  £300  to  £500  per  mile.  Some  portions  of  those  lines 
were  in  mountainous  districts,  where  curves  were  of  importance 
as  materially  a£fecting  the  first  cost  of  construction.  But  allow- 
ing for  such  circumstances,  the  Commissioners  came  to  the 
conclusion  that  the  Government  might  safely  take  it  that  a  broad- 
gauge  line  would  not  cost  more  than  £500  per  mile  in  excess  of  one  of 
the  narrow  gauge,  assuming  that  the  weight  to  be  carried  on  the 
engine  wheels  was  the  same  in  both  cases — in  fact  comparing  like 
with  like.  It  was  necessary  to  remember,  when  comparing  like 
with  like,  in  regard  to  the  weight  of  the  rails  and  general 
construction,  that  the  limiting  matter  to  be  considered  was  the 
weight  on  the  engine  wheels,  and  not  on  those  of  the  carriages  and 
wagons.  The  Government  had  settled  what  was  to  be  the  limiting 
weight  on  the  engine  wheels  in  Ireland,  in  the  case  of  all  light 
railways  of  either  gauge,  and  that  limit  was  adopted  by  the  Com- 
missioners as  a  standard  of  comparison  in  the  two  cases.  The 
quantity  of  rolling-stock  necessary,  where  a  break  of  gauge  occurred, 
had  to  be  thus  so  estimated,  that  the  maximum  amount  of  rolling- 
stock  must  be  taken  for  each  section  of  the  line ;  so  that  in  the  case 
of  a  short  branch  line  there  should  be  such  an  amount  of  rolling- 
stock  as  would  deal  with  the  maximum  traffic,  and  not  merely  with 
the  average  traffic.  Rolling-stock  could  not,  owing  to  the  difference 
of  gauge,  be  drawn  from  other  portions  of  the  railway  to  deal  with 
exceptional  circumstances,  and  it  was  therefore  obvious,  in  the  case 
of  short  lines,  that  an  unnecessarily  large  amount  of  rolling-stock 
must  be  provided  on  lines  isolated  by  break  of  gauge,  and  this  fact 
was  a  considerable  set-off  against  any  increase  of  cost  of  construction. 
In  Ireland  the  lines  were  short,  and  therefore,  perhaps,  speaking 
generally,  any  comparison  with  the  lines  in  India  was  not  quite 
appropriate.  But  it  should  be  remembered  that  it  was  very 
difficult  to  foresee  the  future  of  a  railway.  It  could  not  always 
be  a  matter  of  certainty  that  a  new  railway,  even  in  India, 
would  always  start  from  the  point  of  production  and  finish  at 
the  port  of  export,  though  it  might  be  designed  to  do  so.  Such 
might  be  the  case  for  a  year  or  two,  but  in  a  short  time  circum- 


*  Second  Report  of  the  Royal  Commission  on  Irish  Public  Works,  1888, 
p.  30  et  seq. 
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Barry.  stances  might  alter,  and  it  might  have  to  be  considered  how 
the  traffic  was  to  be  sent  over  other  railways.  Then,  even  in 
the  case  of  long  lines,  the  question  arose  of  a  break  of  gauge, 
and  the  weight  of  evidence  in  England,  in  the  United  States, 
and  in  Canada,  was  so  enormously  against  any  break  of  gauge, 
that  any  one  proposing  it  ought  to  be  able  to  show  some 
great  and  overwhelming  advantage  in  cost  of  construction  or 
working.  Even  with  regard  to  India,  he  thought  that  the  Table 
submitted  by  General  Williams,  so  far  from  showing  any  advantage 
for  the  narrow  gauge,  would  only,  even  strained  to  the  utmost, 
bring  it  up  to  something  like  an  equality  in  cost  of  working  some 
descriptions  of  traffic.  When  the  subject  was  discussed,  many  years 
ago,  in  that  room,  with  great  energy  on  both  sides,  a  former 
Governor-General  of  India  expressed  his  belief  that  a  break  of 
gauge  was  rather  an  advantage  from  a  military  point  of  view, 
because  at  some  particular  places  troops  had  to  be  landed  and 
refreshed,  and  it  was  therefore  a  good  thing  that  there  should  be 
some  points  at  which  the  process  was  obligatory.^  It  did  not 
appear  to  have  occurred  to  the  speaker  in  question  that  it  was 
possible  that  they  might  be  landed  and  refreshed  without  any 
break  of  gauge.  To  show,  on  the  other  hand,  what  a  break  of 
gauge  really  meant,  he  might  mention  that  one  of  his  colleagues 
on  the  Royal  Commission  on  Irish  Public  Works  was  Sir  James 
Allport,  who  had  been  all  through  the  battle  of  the  gauges,  and  his 
recollection,  which  was  corroborated  by  that  of  other  experienced 
railway  managers,  was  that,  in  the  division  of  through  rates  for 
goods  passing  from  one  gauge  to  another,  30  miles  were  credited 
to  the  company  that  undertook  the  expenses  of  the  transfer  from 
one  gauge  to  the  other.  That  certainly  seemed  a  very  startling 
thing.  If  all  that  had  been  gone  through  in  England,  with  the 
result  that  the  Great  Western  Railway  Company  had  almost 
entirely  rejected  the  broad  gauge,  and  if  in  Ireland  the  testimony 
was  almost  overwhelming  against  a  break  of  gauge  (some  gentle- 
men who  had  made  narrow-gauge  lines  saying  that  they  were  sorry 
for  it),  lie  thought  that  the  case  against  these  narrow-gauge  lines 
was  thoroughly  established.  He  hoped  that  if  people  wanted  a 
cheap  line  they  would  still  make  it  on  the  existing  gauge.  They 
were  surely  strong  enough  to  resist  the  seductions  of  civil  engi- 
neers, who  were  supposed  to  want  to  make  an  expensive  line.  Let 
engineers  at  any  rate  have  the  courage  of  their  opinions,  and  if 
a  cheap  line  was  wanted  do  as  contractors  did,  who,  wlien  they 


*  Mimitos  of  Procordinpfs  Inst.  C.E.,  vol.  xxxv.  p.  325. 
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wanted  to  make  an  overland  route,  to  last  merely  a  year  or  two,  Mr.  Barry, 
did  not  make  a  break  of  gauge  in  order  to  save  a  few  hundred 
pounds  per  mile,  but  always  adopted  the  standard  gauge  so  as  to 
convey  all  the  goods  required  for  construction  without  tranship- 
ment. Let  the  public  be  content  with  a  light  railway  of  the 
standard  gauge,  and  be  content  also  with  low  speeds,  thus  not 
attempting  to  send  over  the  railway  heavy  engines  which  were 
suitable  for  other  parts  of  the  line.  Under  those  circumstances 
all  supposed  economies  connected  with  narrow-gauge  lines  would 
vanish,  and  a  great  advantage  would  be  gained  in  the  development 
of  traffic  and  in  saving  of  working  expenses,  looking  at  the  railway 
as  a  whole,  and  not  cutting  the  traffic  up  into  fanciful  divisions. 

Mr.  W.  Silver  Hall  said  it  would  be  interesting  to  know  whether,  Mr.  HtU. 
when  the  railway  gauge  was  altered  in  Canada,  there  was  any 
notable  increase  or  decrease  in  the  cost  of  working. 

Mr.  William  Lawford  heartily  concurred  in  all  that  had  Mr.  Lawfc 
fallen  from  Mr.  Barry  as  to  the  evils  of  a  break  of  gauge.  His 
experience  on  that  point  had  begun  very  early,  almost  half  a 
century  ago,  when  Mr.  Robert  Stephenson  requested  the  Directors  of 
the  then  Eastern  Counties  Railway  and  of  the  Northern  and  Eastern, 
which  had  since  become  the  Great  Eastern  Railway,  to  alter  their 
gauge.  The  line  was  originally  laid  out  on  a  gauge  of  5  feet 
6  inches,  but  it  was  constructed  on  a  5  feet  gauge  as  far  as  Colchester 
on  the  one  hand,  and  as  far  as  Bishop's  Stortford  on  the  other.  In 
1843  Mr.  Stephenson  saw  the  great  difficulty  that  must  necessarily 
arise  from  a  break  of  gauge  in  connection  with  the  Eastern 
Counties  district,  and  he  persuaded  the  Directors  to  have  the  line 
altered.  The  consequence  was  that  in  1844,  the  50  miles  from 
Colchester  to  London,  and  the  30  miles  from  Bishop's  Stortford  to 
Stratford,  were  changed  to  the  4  feet  8j^  inches  gauge,  and  the 
rolling-stock  was  altered  at  the  same  time.  It  was  much  to  the 
credit  of  the  two  engineers  who  undertook  the  work,  Mr.  W.  P. 
Marshall  and  Mr.  George  Berkley,  that  the  whole  thing  was  done 
in  one  month  without  a  single  accident;  and  the  traffic,  which  was 
a  large  one  for  those  days,  was  going  on  at  the  same  time.  The 
actual  cost  ©faltering  those  80  miles,  including  the  alteration  of  the 
rolling-stock,  was  £44,000,  or  about  £550  per  mile.  His  next 
experience  was  in  1863,  when  the  West  London  Extension  Railway 
was  opened ;  of  which  4.^  miles,  constituting  the  main  line,  was 
made  upon  what  was  called  the  mixed-gauge  principle,  7  feet  and 
4  feet  8i  inches ;  but  after  the  line  was  opened  the  broad  gauge 
was  never  used  for  passenger  traffic,  except  that  on  one  occasion  a 
troop  of  soldiers  was  sent  over  it  from  Victoria  to  Windsor ;  there 
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Uwford.  was  also  a  certain  amount  of  coal  and  mineral  traffic  from  the 
Addison  Road  Station  to  the  Chelsea  Dock,  but  nothing  more. 
In  1873  the  broad  gauge  was  entirely  removed.  The  extra  cost 
(which  fell  upon  the  Great  Western  Railway  Company)  of  making 
the  line  available  for  the  two  gauges  was  £27,300.  In  1872  the 
whole  of  the  South  Wales  Railway  (202  miles  of  double  line), 
originally  constructed  on  the  broad  gauge,  was  taken  up  and  altered 
to  the  4  feet  8J  inches  gauge,  in  between  four  and  five  weeks, 
without  accident,  at  an  expense  of  about  £100,000 ;  which  sum 
included  the  necessary  alterations  to  sidings,  cross-over  roads, 
the  extending  and  raising  of  platforms,  &o, 
Frederick  Sir  FREDERICK  Bramwell  said  that,  since  reference  had  been 
unwell,  made  to  Mr.  W.  P.  Marshall  as  having  been  engaged  in  the  altera- 
tion of  gauge  on  the  Great  Eastern  and  on  the  Northern  and  Eastern 
Railways,  he  might  be  permitted  to  quote  that  gentlemen's  ex- 
perience in  Canada  as  to  one  of  the  modes  in  which  the  difficulty 
of  a  break  of  gauge  was  met.  It  was  extremely  original  and 
unusual,  and  he  thouglit  that  the  members  of  the  Institution  ought 
to  know  of  it.  The  axles  of  the  carriages  and  of  the  wagons 
were  made  with  the  wheels  loose  upon  them,  so  that  they  could 
slide  endways.  They  were  held  in  position  on  the  axles  by  cross- 
cotters — whether  in  the  nature  of  garters  or  through  cotters  he  did 
not  remember.  On  coming  to  a  break  of  gauge,  the  necessary 
change  in  the  position  of  the  wheels  on  the  axle  was  eflFected  by 
drawing  the  train  along  a  conical  line  leading  from  the  broad  to 
the  narrow  gauge.  The  keys  being  out  of  the  wlieels,  these  went 
sliding  along  on  the  axles;  and  when  they  were  driven  into  the 
narrowed  position  the  keys  were  reinserted,  but  in  other  key-ways, 
and  the  train  went  gaily  along  the  narrow-gauge  line. 
Sir  George  Sir  George  B.  Bruce,  President,  observed,  in  the  absence  of  the 
Bruce.  Author,  that  although  the  figures  in  the  Paper  had  been  to  some 
extent  criticized  by  Mr.  Atkinson  and  others,  he  was  disposed  to 
think  that  the  general  results  were  not  very  far  wrong,  though  the 
mean  might  not  have  been  taken  quit«  accurately.  They  did 
not  appear  to  differ  very  much  from  those  given  by  General 
Williams,  with  regard  to  the  cost  of  haulage  upon  the  narrow 
as  compared  with  the  broad  gauge.  Mr.  Shelford  had  said  a 
great  deal  with  reference  to  the  Author  having  taken  the  ton- 
unit  and  the  passenger-unit  as  the  measure  of  the  efficiency  of  a 
line,  and  he  had  stated  that  he  thought  it  was  better  to  adopt 
the  ordinary  English  plan  of  working  by  the  train-mile.  It  was 
perfectly  true  that  in  England,  where  the  railways  were  much 
alike,  as  well  as  the  weight  of  the  engines  and  the  load,  the  train- 
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mile  was  a  very  oonvenient  general  standard  of  comparison ;  but  it  Sir  George 
was  quite  out  of  the  question  where  goods  trains  upon  one  system  ®™<^ 
were  three  timea  as  heavy  as  upon  another;  in  such  cases  the 
train-mile  standard  was  worthless,  but  the  ton-unit  and  the  pas- 
senger-unit gave  a  proper  and  accurate  comparison.  (General 
WiUiams  had  drawn  attention  to  the  fact  that  the  broad  gauge 
had  cost  a  great  deal  more  than  the  narrow  gauge ;  and  he  had 
attributed  it,  partially,  at  all  events,  to  the  want  of  experience 
of  the  early  engineers  who  were  engaged  in  India.  Sir  George 
Bruce  was  one  of  those  early  engineers,  and  he  of  course  pleaded 
want  of  experience  of  the  country,  as  was  the  case  with  every  man 
who  went  there  for  the  first  time.  But  he  did  not  think  that  any 
mistakes  worthy  of  the  name  were  made.  Looking  back  over  a 
period  of  thirty  years,  he  did  not  know  that  anything  had  been 
done  by  himself,  and  other  engineers,  which  would  be  reversed 
even  if  they  had  had  much  more  local  experience.  The  first  section 
of  the  Madras  Railway  was  opened  thirty-two  years  ago  for  about 
£6,000  per  mile,  with  its  broad  gauge,  heavy  rails,  and  so  on,  and 
he  did  not  think,  with  any  amount  of  experience,  they  could 
have  done  better  than  that.  The  greater  part  of  the  earth- 
work upon  that  section  was  executed  for  a  little  over  Id.  per 
cubic  yard.  The  bridges,  some  of  which  were  over  wide  rivers, 
and  built  of  coursed  granite  (the  new-fangled  iron  bridges  had 
not  then  been  adopted)  were  completed  for  about  Rs.3]^  per  cubic 
yard,  equal  to  7«.,  including  masonry  arches,  piers,  and  everything, 
and  he  did  not  know  that  any  amount  of  experience  could  have 
cheapened  that.  At  the  discussion,  sixteen  years  ago,  he  estimated 
the  difference  of  making  the  South  Indian  Railway  broad  gauge 
or  narrow  gauge  (in  so  far  as  the  cost  depended  on  the  gauge) 
at  £200  per  mile ;  and  Mr.  Barry  had  stated  that  in  Ireland  the  dif- 
ference was  estimated  to  vary  from  £300  to  £600.  Sir  George  Bruce 
adhered  to  his  statement  that  £200  per  mile  was  the  real  difference 
due  to  the  gauge.  The  broad-gauge  portion  of  the  South  Indian 
Railway,  1 68  miles,  was  built  for  about  £7,700  per  mile ;  the  narrow- 
gauge  portion  for  about  £6,400.  The  difference  there  was  a  great 
deal  more  than  £200  a  mile ;  but  how  did  that  arise  ?  From  the  fact 
that  in  one  case  68-lb.  rails  were  used,  and  in  the  other  40-lb.  rails, 
and  other  things  in  like  proportion.  One  fact  that  made  the  broad- 
gauge  lines  cost  more  than  the  narrow-gauge  was  that  they  carried 
three  times  the  amount  of  traffic,  and  therefore  required  much  more 
extensive  sidings,  a  larger  amount  of  rolling-stock,  and  greater 
accommodation  in  stations  and  workshops,  enhancing  the  cost 
considerably.     But  the  only  saving  due  to  gauge  was  £200  per 

[the  INST.  C.E.  VOL.  XCVII.]  G 


82  DISCUSSION  ON  INDIAN  RAILWAYS.  [Minutes  of 

43ir  George  mile ;  and  the  simple  question  was  whether  it  was  worth  making 

Bruce.  ^j^^  break  of  gauge  in  India  for  the  sake  of  such  a  saving.  If 
the  course  had  been  followed  to  which  Mr.  Barry  had  drawn 
attention,  and  which  was  advocated  in  that  room  sixteen  years 
ago,  of  keeping  the  gauge  uniform  and  adopting  light  rails,  and 
laying  down  heavier  ones  if  and  when  the  traffic  required  it,  uni- 
formity of  gauge  would  have  been  maintained  with  an  additional 
expenditure  of  only  £200  a  mile.  He  was  surprised  that  Mr. 
Giles  approved  of  the  Government  of  India  adopting  cheap  narrow- 
gauge  railways.  That  was  simply  begging  tlie  question,  because 
the  question  was  whether  the  lines  were  cheap.  Mr.  Giles  sug- 
gested that  it  was  the  riglit  thing  to  lay  down  the  3  feet  3  inches 
gauge,  and  afterwards  take  it  up  and  lay  down  a  broad  gauge ;  but 
tliat  would  upset  everything,  as  the  bridges  and  other  works  would 
have  to  be  rebuilt  when  the  gauge  was  altered,  and  all  the  rolling- 
stock  would  be  useless.  £200  per  mile  would  be  saved,  but  then 
some  tliousands  would  have  to  be  spent  afterwards  in  alterations. 

Mr.  Gilea.  Mr.  GiLES  Said  that  the  argument  had  gone  upon  the  assumption 
that  the  rails  for  the  metre  gauge  were  to  be  as  heavy  as  the  rails 
for  the  broad  gauge ;  he  had  assumed  that  the  metre-gauge  lines 
would  be  made  of  very  much  lighter  material  in  every  respect  than 
the  broad-gauge  lines. 

Sir  George  Sir  George  B.  Bruce,  IVesident,  said  he  was  rather  dealing  with 
^^^^'  the  question  of  the  difficulty  of  altering  the  gauge.  It  would  be  far 
easier  to  make  a  line  heavier  if  the  same  gauge  were  maintained 
than  it  would  be  if  the  gauge  had  to  be  altered.  The  members  were 
much  indebted  to  the  Author  for  his  Paper.  An  opportunity  would 
be  affi)rded  him  to  reply  in  writing  to  the  observations  that  had 
been  made  during  the  discussion.  They  were  also  much  indebted 
to  General  Williams  for  attending  and  explaining  so  fully  his 
views  ui)on  the  subject,  and  although  some  of  them  might  differ 
from  him  as  to  the  wisdom  of  the  course  the  Government  had 
pursued,  they  were  all  glad  to  hear  the  expression  of  his  opinions. 
Mr.  Waring.  ^^'  *'•  J-  Waring,  in  reply  to  the  discussion,  remarked  that 
several  of  the  speakers  seemed  to  imagine  that  he  had  exercised 
some  selection  of  the  railways,  the  statistics  of  which  he  had  dealt 
with.  Ho  begged  to  state  that  this  was  not  the  case,  but  that,  on 
the  contrary,  he  had  taken,  in  framing  Table  IV,  all  the  lines, 
both  broad  and  narrow  gauge,  the  detailed  statistics  of  which  were 
given  in  the  Administration  Report,  the  aggregate  length  of  which 
comprised  90  i>er  cent,  of  the  total  mileage  open  for  traffic.  He 
thought  that  by  taking  this  comprehensive  view  of  the  matter, 
such  questions  as  the  physical  conditions,  summits,  gradients  and 
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curves,  could  be  safely  left  out  of  consideration,  as  neither  system  Mr.  Waring. 

could  be  assumed  to  have  a  monopoly  of  disadvantages  in  these 

respects ;  of  course,  had  one  particular  line  of  5  feet  6  inches  gauge 

been  compared  with  one  particular  line  of  the  metre  gauge,  these 

points  would  have  had  a  very  important  bearing  on  the  cost  of 

working,  and    could    not    have  been  ignored  in    dealing  with 

the  question.     If,  however,  the  view  he  had  just  expressed  were 

not  accepted,  he  thought  that,  at  any  rate  so  far  as  gradients  were 

concerned,  an  examination  of  the  following  Table  would  show  that 

in  respect  to  all  the  railways,  the  statistics  of  which  had  been 

dealt  with  in  Table  IV,  there  was  not  a  great  difference  between 

•them. 

Aggreoate  Length  op  Steepest  Gradients. 


Gradient. 

6  feet  6  inches. 

Metre 

gauge. 

Mean  Mileage 
worked  in 

1886. 

Percentage 
of  total 
length. 

Mean  Mileage 

worked  in 

1886. 

of  total 
length. 

j'j  or  less. 

30-75 

0-402 

3-40 

0-078 

Atoj/n- 

62-94 

0-822 

50-70 

1146 

hto,l. 

220-75 

2-886 

188-35 

4-260 

tIt  to  ^. 

970  17 

12-678 

598-27 

13-532 

sir  to  3JB. 
Totals     .     . 

540-49 

7-067 

415-37 

9-395 

1,825-10 

23-855 

1,256-09 

28-411 

The  steepest  gradient  on  any  line  of  5  feet  6  inches  gauge  was 
1  in  37  on  the  Great  Indian  Peninsula  Railway,  its  greatest  con- 
tinuous length  being  5  *  85  miles ;  while  the  steepest  gradient  on 
any  metre-gauge  line  was  1  in  40,  on  the  Rajputana-Malwa  line,  its 
greatest  continuous  length  being  3  •  40  miles.  As  regarded  curves, 
the  Administration  Beports  contained  no  data  enabling  him  to  make 
a  similar  comparison ;  but*  as  far  as  could  be  judged  from  the 
particulars  given  in  Table  I,  referred  to  in  the  Paper,  the  metre- 
gauge  lines  presented  no  example  of  an  unusually  sharp  radius 
having  been  adopted  on  them.  He  had  also  been  criticised  for 
contrasting  trunk  or  arterial  lines  of  railways  with  subsidiary  or 
feeder  lines,  and  for,  when  framing  Table  IV,  not  taking  into 
account  the  items  of  length,  traffic,  cost,  &c.,  of  the  lines  thus 
contrasted.  His  answer  to  the  first  criticism  was  that  it  was  no 
fault  of  his  that  the  Government  of  India,  by  generally  making,  or 
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ilr.  Waring,  allowing  to  be  made,  the  trunk  or  arterial  lines  of  railway  on  one 
gauge,  and  the  subsidiary  lines  upon  another,  had  rendered  any 
course  other  than  that  which  he  had  adopted  impossible.  In 
reply  to  the  second  line  of  criticism  that  had  been  adopted,  he  might 
state  that  when  preparing  the  Paper  the  point  had  occurred  to 
him,  but  that  upon  consideration  he  had  thought  it  preferable 
merely  to  present  to  the  Institution  the  figures  as  collated  from  the 
Beports,  and  the  means  derived  from  them,  leaving  the  figures  to 
speak  for  themselves,  and  to  serve  as  a  basis  for  discussion,  rather 
than  by  introducing  other  figures  or  calculations  of  his  own  into 
the  matter,  in  any  way  to  justify  the  view  that  he  had  approached 
the  question  with  a  bias  in  favour  of  either  gauge.  Upon  this 
point  he  thought  he  might  be  permitted  to  refer  to  the  concluding 
paragraphs  of  the  Paper  itself.  It  had  aflforded  him  much  gratifi- 
cation to  learn  that  Sir  Bradford  Leslie,  whose  long  and  varied 
Indian  experience  constituted  him  one  of  the  best  authorities  upon 
the  question,  so  thoroughly  concurred  as  to  the  causes  which  had 
led  to  the  higher  cost  of  construction  of  the  broad-gauge  lines  as 
compared  with  those  on  the  metre  gauge  generally.  He  was  also 
perfectly  in  accord  with  Sir  Bradford  Leslie  as  to  the  important 
bearing  which  the  age  of  a  line  had  upon  the  cost  of  its  maintenance, 
as  well  as  with  his  views  as  to  the  influence  which  the  inferior 
type  of  engine,  necessarily  used  upon  the  metre-gauge  lines,  had 
upon  the  present  cost  of  working  them,  and  the  much  greater 
influence  this  inferiority  of  locomotive  might  be  expected  to  exert 
in  the  not  remote  future.  If  Mr.  Shelford  would  permit  him  to 
add  the  words  "  as  influencing  the  cost  of  construction,"  to  his 
statement  that,  "of  all  things  which  constituted  a  railway  the 
gauge  was  perhaps  the  least  important,"  he  thought  that  upon 
that  point  their  views  would  be  identical.  Mr.  Waring  had 
specially  limited  his  advocacy  of  the  "  ton-mile,"  in  preference  to 
the  "  train-mile,"  as  being  the  proper  basis  of  comparison,  to  the 
case  of  railways  differing  so  widely  in  almost  every  condition  from 
each  other,  as  the  Indian  lines  now  under  consideration  did ;  and 
he  certainly  could  not  agree  with  Mr.  Shelford  that,  in  dealing 
with  such  lines,  a  comparison  based  upon  "  train-mile "  results 
would  have  any  practical  value.  In  this  view  he  thought  the 
majority  of  the  meeting  agreed  with  him,  as  well  as  the  GU)vem- 
ment  of  India,  who  so  largely  used  the  *'  ton-mile  "  in  the  statistics 
given  in  the  Eeports.  Holding  it  so  strongly  as  he  did,  he  did  not 
think  it  necessary  to  follow  Mr.  Shelford  into  his  remarks  as  to  the 
superior  economy  of  working  metre-gauge  lines  in  certain  respects 
when    measured    by    the    "train-mile"   standard.     Mr.    Waring 
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emphaticsally  disclaimed  any  advocacy  of  the  5  feet  6  inches  gauge  Mr.  Waring 
in  itself;  in  fact,  he  considered  that  experience  had  now  amply 
shown  that  the  4  feet  8J^  inches  gauge  was  quite  enough  for  dealing 
with  almost  any  amount  of  traffic ;  but,  having  at  the  outset  intro- 
duced the  5  feet  6  inches  gauge  into  India,  he  concurred,  with  Mr. 
Lewis  and  Mr.  Wolfe  Barry,  that  it  would  have  been  far  better 
policy  had  the  Indian  Government  adhered  to  that  gauge  through- 
out the  country,  constructing  the  subsidiary  or  feeder  lines  upon  it, 
but  laying  on  them  a  lighter  permanent  way,  and  equipping  them 
with  correspondingly  lighter  and  less  powerful  engines,  travelling 
necessarily  at  lower  speeds  than  upon  the  trunk  lines.  In  this 
way  he  believed  the  feeder  lines  would  at  the  outset  be,  in  accord- 
ance with  Mr.  Shelford's  views,  well  suited  to  the  country,  and 
would  equally  with  the  metre-gauge  lines  be  sooner  worked  up  to 
their  full  carrying  capacity  than  the  heavier  type  of  railway  adopted 
for  the  trunk  lines,  while  all  break  of  gauge  would  have  been 
avoided.  He  considered,  moreover,  that  the  statistics  adduced 
had  shown  that,  apart  from  break  of  gauge,  the  railways  upon  the 
metre  gauge  were  too  limited  in  their  carrying  capacity,  and 
possessed  other  disqualifications  which  rendered  them  unequal  to 
dea}  to  the  best  advantage  with  even  the  limited  amount  of  traffic 
that  they  had  secured.  He  had  to  tender  his  thanks  to  General 
Williams  for  pointing  out  so  many  conditions,  not  referred  to  in 
the  Paper,  which  had  adversely  influenced  the  cost  of  construction 
of  the  earlier  railways  upon  the  5  feet  6  inches  gauge ;  he  thought, 
however,  and  upon  this  point  he  much  regretted  to  have  to  differ 
from  General  Williams,  whose  great  experience  upon  Indian  rail- 
ways entitled  anything  he  said  upon  the  subject  to  be  received 
with  every  consideration,  that  if  to  the  points  referred  to  by  that 
officer  were  added  those  mentioned  in  the  Paper,  much,  if  not  the 
whole,  of  the  increased  cost  of  the  earlier  broad-gauge  lines,  as 
compared  wath  those  of  the  metre  gauge,  would  be  fully  accounted 
for.  But  with  regard  to  the  more  recently  constructed  lines  on 
both  gauges,  where  the  difference  of  cost  was  not  generally  so 
great,  he  still  believed  that  this  difference  could  be  fully  accounted 
for  by  the  difference  in  class  of  railway  made,  and  by  the  other 
altered  conditions  referred  to  in  the  Paper.  Not  having  had  access 
to  the  Administration  Report  for  1887,  out  of  which  he  understood 
General  Williams  had  compiled  his  Table,  Mr.  Waring  was  unable 
to  follow  him  into  details  of  the  figures  given  in  it ;  this  had  been 
done  by  Mr.  Mosse,  with  whose  conclusions  he  thoroughly  con- 
curred. He  was  somewhat  surprised  that  the  little  Patri  Railway, 
a  line  of  5  feet  6  inches  gauge,  had  not  been  referred  to  in  the 
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[r.  Waring,  discussion.  The  cost  of  that  line  was  only  B8.35,929  per  mile ;  of 
course,  it  having  been  made,  and  being  worked  by  the  Bombay, 
Baroda  and  Central  India  Railway,  it  was  not  burdened  with  the 
cost  of  administration,  &a,  to  the  same  extent  as  it  would  have 
been  had  it  been  made  by  a  separate  and  independent  company. 
This  line,  however,  appeared  to  be,  the  rails  weighing  only  48  lbs. 
per  lineal  yard,  the  solitary  example  of  a  light  railway  upon  the 
5  feet  6  inches  gauge  in  India,  and  it  was  specially  upon  that 
account  that  he  directed  attention  to  it.  Finally,  as  examples  of 
the  economical  construction  of  lines  upon  the  5  feet  6  inches  gauge, 
he  might  quote  the  open  portion  of  the  Indian  Midland,  laid  with 
rails  weighing  75  lbs.  per  yard,  which  had  cost  Bs.67,566  per 
mile,  and  the  Khamgaon  branch  of  the  Berar  Railway,  laid  with 
60-lb.  rails,  and  which  had  cost  Rs.60,321  per  mile,  as  well  as  the 
Dilddmagar  Ghdzipur  Railway,  laid  with  steel  rails  weighing 
(32  lbs.  per  lineal  yard,  which  had  cost  Rs.58,588  per  mile.  All 
these  lines  were  comparatively  remote  from  the  sea  coast,  and  he 
thought  that  their  cost  compared  very  favourably  with  that  of 
some  of  the  metre-gauge  lines  quoted  by  General  Williams,  especially 
when  the  class  of  permanept  way  upon  each  was  taken  into 
consideration. 

Correspondence. 

Mr.  Hart.  Mr.  J.  H.  E.  IT  ART  referred  to  a  paragraph  in  a  recent  number 
of  the  "  Homeward  Mail ": — "  Sir  Guildford  Molesworth  and 
Colonel  Smith  report,  as  the  result  of  their  reconnaissance  of  the 
East  Coast,  that  a  railway  communication  between  Bezwada  and 
Cutt€kck  can  be  secured  at  a  moderate  cost,  including  the  bridging 
of  the  Ristna  and  Mahanadi  rivers.  A  line  of  507  miles  would 
cost  482  lacs  for  broad  gauge,  and  307  lacs  for  metre  gauge." 
This  estimate  made  the  ratio  of  cost  as  3  to  2  nearly,  and 
showed  a  mileage  excess  of  about  £3,450  (Rs.95,000-60,500).  To 
any  one  who  had  seen  the  difference  of  the  finish  of  the  works  on 
the  two  systems,  the  comparison  drawn  would  have  but  little 
value.  When  the  narrow-gauge  lines  had  been  in  existence  as 
long  as  some  of  the  broad-gauge  lines,  their  capital  accounts  would 
be  much  higher  than  at  present. 
.  Marshall.  Mr.  W.  P.  MARSHALL  observed  that  wherever  the  standard  gauge 
of  4  feet  8j^  inclies  ^  had  been  departed  from  by  the  introduction  of  a 

*  4  feet  9  inches  on  the  Pennsylvania  and  the  Southern  States  railroads  of 
North  America,  amounting  to  about  6  per  cent,  of  the  whole  standard  gauge 
mileage. 
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broad  gauge,  this  had  generally  been  required  to  be  supplemented,  Mr.  Marsh 
sooner  or  later,  by  a  narrow  gauge,  the  average  between  the  two 
being  near  the  standard  gauge.  Ireland  was  an  unfortunate  instance 
of  this ;  a  broad  gauge,  5  feet  3  inches,  was  fixed  upon  for  the  whole 
country  instead  of  the  standard  gauge ;  but  this  had  been  found  to 
cause  a  virtual  prohibition  of  the  further  extension  of  railways 
into  the  poorer  districts  of  the  country,  and  had  in  consequence 
now  been  supplemented  by  a  narrow  gauge  (3  feet).  The  Irish 
broad  gauge,  5  feet  3  inches,  had  been  adopted  in  Victoria  and 
South  Australia,  but  it  had  to  be  supplemented  in  the  latter  colony 
by  a  narrow  gauge,  3  feet  6  inches,  as  the  broad  gauge  was  found 
prohibitory  for  the  great  extensions  required  into  a  thinly  popu- 
lated country.    In  India,  for  the  same  reason,  the  broad  gauge, 

5  feet  6  inches,  had  been  supplemented  by  a  narrow  gauge, 
3  feet  3  inches,  and  the  same  thing  had  occurred  in  South 
America,  where  the  broad  gauge,  5  feet  6  inches,  was  adopted 
first,  and  a  narrow  gauge,  3  feet  3  inches,  had  been  subsequently 
chosen  for  the  great  extension  of  the  Central  Argentine  Bailway 
into  the  interior  of  the  country.  In  all  these  cases  there  seemed 
strong  reasons  to  believe  that,  if  the  standard  gauge  had  been 
adhered  to,  it  would  have  answered  for  all  the  purposes  both  of 
heavy  main  lines  and  of  light  branch  and  mountain  lines ;  and 
the  subsequent  introduction  of  a  narrow  gauge  would  then  not 
have  been  required,  and  the  present  serious  evil  of  break  of  gauge 
would  have  been  avoided.     In  Canada,  the  broad  gauge,  5  feet 

6  inches,  was  adopted  originally ;  but  the  adjoining  railways  of 
the  United  States  being  standard  gauge,  there  was  so  great  an 
obstruction  to  trafiic  from  the  break  of  gauge,  and  so  heavy  a  com- 
mercial loss  in  consequence,  that  the  whole  of  the  Canadian  broad 
gauge,  amounting  to  3,000  miles,  was  ultimately  altered  to  the 
standard  gauge,  after  struggling  for  some  time  with  an  inter- 
mediate plan  of  altering  the  gauge  of  the  wheels  of  the  trains  in 
transit  at  the  frontier.  In  the  Southern  States  of  America,  which 
were  then  the  Slave  States,  a  gauge  of  5  feet,  as  different  from 
the  standaid  gauge,  was  adopted  for  the  purpose  of  causing  a  break 
of  gauge  at  the  frontier,  to  check  the  escape  of  slaves  by  neces- 
sitating change  of  train ;  but  after  the  abolition  of  slavery,  the  ob- 
struction to  trafiic  and  the  consequent  losses  were  found  so  serious 
that  the  whole  of  the  railways  in  the  Southern  States,  13,000  miles 
in  extent,  were  simultaneously  altered  to  the  standard  gauge.  A 
number  of  narrow-gauge  lines  of  3  feet  gauge  still  existed  in 
North  America,  but  many  such  lines  had  been  at  different  times 
altered  to  standard  gauge,  and  about  94  per  cent,  of  all  the  North 
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.  Marshall.  American  railway  mileage  was  now  standard  gauge.  In  England, 
for  the  same  reason,  2,000  miles  of  broad-gauge  line,  7  feet,  had 
been  similarly  altered ;  and  altogether,  in  different  parts  of  the 
world,  no  less  than  23,000  miles  had  been  altered  to  the  standard 
gauge,  which  now  included  about  78  per  cent,  of  the  whole  railway 
mileage  of  the  world. 

[r.  Sawyer.  Mr.  Ernest  E.  Sawyer  observed  that  the  subject  had  been  under 
discussion  by  the  Institution ;  it  was  the  almost  unanimous  opinion 
of  the  profession,  and  certainly  of  all  the  leading  engineers,  that 
the  Gk>vemment  of  India,  by  introducing  a  new  gauge,  had  made 
a  grave  mistake.  Was  this  opinion  right  or  wrong?  It  was 
satisfactory  to  find  that  it  was  absolutely  right.  The  Author's 
conclusions,  taking  the  railways  in  the  gross,  showed  this  to  be 
the  case.  Exception  might  fairly  be  taken  to  this  mode  of  pro- 
cedure, for  he  had  compared  di£ferent  classes  of  railways,  namely, 
heavy  trunk  lines,  having  a  large  traffic,  with  light  branch  lines 
having  a  small  traffic.  If  the  1,400  miles  of  the  Eajputana  metre- 
gauge  railway  were  compared  with  the  840  miles  of  the  Madras 
broad-gauge  railway,  the  opposite  conclusion,  in  every  respect, 
would  be  arrived  at.  But  would  any  one  say  this  was  owing  to 
the  gauge  ?  The  Madras  line  was  acknowledged  to  be  one  of  the 
best  managed  and  maintained  lines  in  India.  Its  rails  were  from 
66  to  84  lbs.  per  yard.  It  had  42  miles  of  double  line,  and 
throughout  the  bridges  and  viaducts  were  constructed  for  a  double 
line.  It  was  a  heavy  line  in  every  respect.  The  Eajputana, 
laid  with  41j-lb.  rails,  had  only  1  mile  of  double  line  out  of 
1,414  miles,  and  was  constructed  strictly  for  a  single  line  through- 
out ;  it  was  in  every  respect  a  light  line.  As  the  diflFerence  was 
between  the  construction  of  these  lines,  so  it  was  with  regard  to  the 
traffic.  That  on  the  heavy  Madras  line  was  light,  and  could  possibly 
be  increased  many  times  without  much  extra  outlay.  That  of 
the  light  Eajputana  was  so  heavy  that  it  often  could  not  be  carried, 
and  the  question  of  doubling  the  line  throughout  was  under  con- 
sideration of  the  Government.  It  was  evident,  therefore,  that  this 
was  not  a  question  of  gauge,  but  of  the  nature  of  the  construction 
of  the  line,  which  should  be  regulated  by  the  amount  of  traffic  to 
be  dealt  with.  The  only  bad  feature  about  the  Eajputana  line 
was  its  gauge.  Had  it  been  built  on  the  broad  gauge,  as  a  light 
railway,  there  would  have  been  no  trouble,  as  it  would  only  have 
meant  substituting  heavy  rails  and  heavier  bridges,  in  accordance 
with  traffic  requirements.  The  gauge  was  no  bad  feature  on  the 
Madras  line.  The  only  alteration  required,  if  it  had  to  be  done 
afresh  with  the  present  experience,  would  be  to  build  it  as  a  light 


Proceedings.]      C0BBE8P0NDENCU  ON  INDIAN  BAILWATB.  89 

railway  to  accommodate  a  very  moderate  traffic.  It  could  not  be  Mr.  Sawye 
too  much  insisted  on  that  the  term  narrow-gauge  did  not  neces- 
sarily imply  a  lighter  railway  than  one  of  a  broader  gauge.  The 
West  of  India  Portuguese  Hallway  was  a  metre-gauge  line,  having, 
for  very  sufficient  reasons,  62-lb.  rails  and  43-ton  locomotives.  It 
was  a  narrow-gauge  line,  but  a  heavy  railway  all  the  same.  Com- 
paring, however,  the  Bajputana  BaHway,  which  was  a  main  line, 
with  the  larger  main  lines,  on  the  whole  the  broad  gauges,  rela- 
tively to  the  traffic  worked  by  them,  were  more  economical,  and 
gave  a  larger  return  on  their  outlay.  The  Bajputana  line  was 
being  worked  to  almost  the  full  extent  of  its  traffic,  and  returned 
7*19  per  cent,  on  the  capital  outlay;  the  working  expenses  being 
50*99  per  cent.  The  East  Indian  was  not  worked  to  its  full 
capacity,  and  returned  8*40  per  cent,  on  the  outlay,  and  the 
working  expenses  were  only  35  •  27  per  cent.  That  the  programme, 
foreshadowed  by  the  India  Office  sixteen  years  ago,  had  not  been 
carried  out  was  evident  by  looking  at  the  title  of  the  Paper  read 
at  the  time.  It  read :  "  Particularly  for  those  of  the  Punjab." 
Now  two  metre-gauge  railways,  the  Indus  Valley  and  the  Punjab 
Northern,  were  both  laid  down  as  proposed ;  but  both,  after  the 
sad  experience  of  break  of  gauge  during  the  Afghan  war,  were 
taken  up  and  the  standard  gauge  substituted.  The  cost  of  this, 
and  of  the  loss  and  delay  during  the  war  owing  to  break  of  gauge, 
had  been  estimated  as  sufficient  to  pay  for  many  a  mile  of  railway, 
and  he  believed  had  not  been  included  in  the  cost  of  metre-gauge 
line,  but  had  been  "  wiped  out "  by  the  Government  of  India,  and 
put  down  to  the  cost  of  the  war.  The  next  step  was  to  build  the 
Kajputana  line  on  the  metre  gauge,  in  spite  of  the  most  earnest 
and  strenuous  opposition  from  the  merchants  of  Bombay.  It  was 
admitted  that  the  traffic  between  Ahmedabad  and  Delhi  was  often 
beyond  the  capacity  of  the  line.  The  doubling  was  contemplated, 
but  the  cost  of  doing  so  was  so  great  that  it  had  been  shown  to  be 
relatively  cheaper  to  construct  an  entirely  new  broad-gauge  line, 
parallel  to  it,  some  50  to  100  miles  away.  As  there  was  no  advan- 
tage in  introducing  the  new  gauge  in  the  Punjab,  so  there  was 
none  here,  and  he  could  not  conceive  how  any  person,  with  the 
present  traffic  experience,  would  still  advocate  the  new  gauge  on 
the  Bajputana  line,  if  it  had  to  be  done  again.  The  conversion  of 
the  broad-gauge  Carnatic  into  the  metre-gauge  South  Indian, 
instead  of  maintaining  the  standard  gauge,  had  also  proved  of  very 
doubtful  benefit.  That  the  Indian  Government  was  right  in 
insisting  on  the  construction  of  light  lines  there  could  be  no 
doubt ;    but  that  it  was  wrong  in  introducing  a  different  gauge 
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ProceodingB. 

r.  Sawyer,  would,  he  supposed,  now  be  admitted.    The  two  self-evident  eases 

of  this  were  the  Punjab  and  the  Rajputana  Railways.     It  wonld  be 

well,  however,  if  an  authoritative  statement  to  that  effect,  on  the 

part  of  the  Government,  could  be  given. 


19  March,  1889. 

Sir  GEORGE  B.  BRUCE,  President, 
in  the  Chair. 


The  Discussion  on  the  Paper  by  Mr.  F.  J.  Waring,  on  Indian 
Railways,  occupied  the  whole  evening. 
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(Paper  No.  3586.) 

"  The  Railway-Gauges  of  India." 

By  Sir  Frederick  Robert  TJpcott,  K.C.V.O.,  C.S.I.,  M.  Inst.  C.E. 

The  subject  of  the  Railway-Gauges  of  India  was  discussed  at  the 
Institution  in  1873,*  and  again,  after  an  interval  of  16  years,  in  1889.* 
A  similar  interval  has  now  elapsed,  and  the  present  seems  to  be  an 
appropriate  time  to  review  what  has  been  done  since  the  latter  date, 
and  to  examine  the  possibilities  of  gradually  attaining  uniformity  of 
gauge,  and  the  advantages  to  be  obtained  thereby.  The  questions 
which  naturally  arise  are:  (1)  whether  the  cost  and  confusion 
which  will  necessarily  accompany  gradual  conversion  outweigh  the 
advantages  of  uniformity ;  and  (2)  whether  the  growing  needs  of 
traffic  may  not  be  met  by  continuation  and  extension  of  different 
gauges,  treating  each  case  on  its  merits,  without  attempting  to 
establish  any  definite  scheme. 

In  examining  these  questions  it  is  hardly  necessary  to  take  into 
account  the  countries  bordering  on  India  which  may  in  the  future 
connect  with  the  Indian  railway-system,  because  Russia  and  China 
have  adopted  gauges  differing  from  those  in  India,  and  Persia  has 
only  a  few  miles  of  railway  at  the  present  time.  India  is  a  vast 
country,  and  the  bulk  of  its  imp(Hi»  and  exports  are  carried  by  sea. 
Moreover,  its  internal  trade  is  very  large,  and  its  overland  trade  with 
these  countries  can  hardly  become  of  sufficient  importance  to  warrant 
the  adoption  of  a  gauge  differing  from  those  now  in  existence  in 
India. 

The  policy  which  was  formulated  in  the  early  seventies,  and 
reiterated  at  the  close  of  1888,  of  adopting  two  gauges  and  restricting 

*  Minutes  of  Proceedings  Inst.  C.E.,  vol.  xxxv.  p.  214. 

*  Ibid.,  vol.  xcvii.  p.  106. 
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them  to  certain  defined  areas,  has  not  been  rigidly  adhered  to,  the 
pressure  of  trade  requirements  and  of  rival  interests  having  resulted 
in  encroachments  by  each  on  the  other's  territory,  induced  by  the 
necessity  of  linking  groups  of  railways  of  similar  gauge.    Until  1890 
the  area  served  by  the  metre-gauge  lines  was  fairly  well  defined, 
being  limited  to  the  country  north  and  east  of  the  Ganges  River, 
starting  from  longitude  80^  E.,  the  whole  of  Burma,  Rajputana,  and 
Gujrat,  and  the  country  south  and  west  of  the  standard-gauge  line 
connecting  Bombay  and  Madras ;  but  by  that  time  the  metre-gauge 
lines  had  gradually  increased  in  efficiency  with  heavier  and  larger 
rolling  stock  and  permanent  way,  so  that  they  passed  out  of  the 
category  of  light  lines.     On  the  other  hand,  the  later  standard-gauge 
lines  were  built  at  less  cost  per  mile  than  the  earlier  ones,  and  thus 
it  became  a  still  more  difficult  question  to  decide  which  gauge  should 
be  adopted  in  any  given  case,  the  difficulty  being  accentuated  by  the 
very  reasonable  demands  of  the  metre-gauge  lines  to  obtain  access 
on  their  own  gauge  to  all  the  large  centres  of  trade  near  them  on  the 
standard-gauge  lines,  as  well  as  to  be  linked  with  adjacent  metre- 
gauge  systems,  and  in  some  cases  to  obtain  connection  with  the  sea- 
ports.    The  result  has  been  that,  in  giving  effect  to  some  of  the 
demands  of  the  metre-gauge  lines,  the  standard-gauge  lines  have 
been   crossed  at  many  places,  and   the  gauge  that  was  originally 
intended  to  feed  the  standard-gauge  lines  has  become  competitive  : 
this,  however,  may  be  held  to  have  actually  resulted  in  benefit  to  the 
country  and  to  trade,  rather  than  the  reverse,  as  has  been  often 
asserted  by  those  who  deprecate  rivalry  in  the  great  arteries  of  traffic. 
The  present  result  is  that  at  the  close  of  1903  there  were  in  India 
14,477  miles  of  standard   or  5-foot  6-inch  gauge,  11,421  miles  of 
metre  or  3-foot  3J-inch  gauge,  796  miles  of  2-foot  6-inch  gauge,  and 
262  miles  of  2 -foot  gauge,  open  to  public  traffic,  making  a  total  of 
26,956  miles  ;  while  1,162, 1,273,  575  and  113  miles  respectively  were 
under  construction  and  sanctioned.     The  map  (Figs.  1-6,  Plate  1) 
shows  that  to  a  large  extent  the  areas  originally  set  apart  for  the 
metre-gauge  lines  have  been  fairly  well  preserved,  although,  as  was 
inevitable,  certain  connections  have  been  made  between  the  systems 
served  by  the  metre-gauge  lines.     Thus  the  metre-gauge  lines  north 
of  the  Ganges  have  been  joined  with  the  metre-gauge  systems  of 
Rajputana  on  the  west  and  with  the  Assam  metre-gauge  system  on 
the  east,  while  the  Gujrat  metre-gauge  system  has  been  joined  to 
that  of  Rajputana.     The  Rajputana  system  has  approached  the  sea- 
port of  Karachi  and  may  press  for  the  short  extension  to  that  port, 
,;^v     although  there  is  already  a  double  standard-gauge  track   between 
'*'i     .Kotri  and  Karachi.     An  extension  of   the   metre-gauge  line  from 
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Khandwa  to  Hotgi  appears  likely  to  be  necessary  in  the  near  future, 
to  link  up  the  southern  and  northern  metre-gauge  system ;  while  the 
metre-gauge  line  along  the  Godavari  valley  was  undertaken  by  the 
Nizam's  Government  with  a  view  to  open  out  that  country  as 
economically  as  possible,  instead  of  laying  down  a  light  standard- 
gauge  line.  This  line  may  possibly  be  extended  southward  to 
Karnul,  and  there  is  a  desirable  link  between  M3rsore  and  Erode 
still  awaiting  construction.  The  metre-gauge  lines  do  not  threaten 
to  enter  Bombay,  and  it  is  likely  that  the  important  develop- 
ment of  Marmagao  as  a  seaport  for  Europe  may  defer  for  many 
years  any  e2^nsion  towards  Bombay.  With  regard  to  Calcutta, 
the  metre-gauge  lines  at  present  tranship  across  the  Ganges  River 
to  standard-gauge  lines  leading  to  the  Port,  and  whilst  the 
existing  conditions  of  the  traffic  do  not  appear  to  call  for  such 
connection,  the  want  of  bridges  across  the  Ganges  River  at  points 
where  the  largest  transhipments  take  place  is  now  beginning  to  be 
felt.  Of  the  2-foot  6-inch  and  2-foot  gauges,  now  reaching  a  total 
length  of  1,058  miles,  it  may  be  said  that  the  success  of  the  first  two 
lines  on  these  gauges,  the  Darjiling  and  the  Barsi  lines,  both  con- 
structed by  private  companies,  not  only  drew  the  attention  of  the 
military  authorities  to  the  capabilities  of  a  small  gauge  for  serving 
hilly  tracts  at  a  reasonable  cost,  to  act  as  pioneer  lines  for  the 
standard  gauge,  but  has  also  led  to  other  lines  being  started  as 
tramways  which  have  eventually  developed  into  railways.  Tliese 
small-gauge  lines  do  not,  in  general,  serve  metre-gauge  lines,  but  have 
been  built  as  continuations  of,  and  feeders  to,  the  standard-gauge  lines. 
The  Tables  given  in  the  Appendix,  which  have  been  compiled 
from  the  Railway  Administration  Report*  for  1903,  present,  so  far 
as  statistics  can  help  to  solve  the  problem,  a  fair  basis  for  compari- 
son of  the  relative  merits  of  the  standard-  and  metre-gauge  systems. 
It  is  not  claimed  that  an  exact  comparison  can  be  drawn  between 
them,  because  the  conditions  are  not  entirely  similar ;  the  physical 
nature  of  the  country  varies  greatly,  and  strategic  considerations 
have  often  compelled  the  adoption  of  a  more  expensive  line  than  the 
commercial  importance  of  the  country  justified.  Nor  is  it  suggested 
that  the  Government  could,  under  the  numerous  contracts  entered 
into  with  companies  for  working  State-owned  lines,  carry  out  any 
sudden  or  drastic  change ;  any  approach  to  uniformity  that  may  be 
possible  and  desirable  must  of  necessity  be  gradual.  It  may  also  be 
noted  that  the  question  of  actual  profit  or  loss  to  the  Imperiiat 


*  C.  W.  Hodson,  **  Administration  Report  of  the  Railways  in  Indi*  for  the 
calendar  year  1903."    Simla,  1904. 
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Government  does  not  enter  into  the  scope  of  the  present  inquiry, 
because,  although  the  Indian  railway-system  does  now  yield  a 
handsome  profit  to  the  Government — who  are  the  owners  of 
nearly  the  whole  of  it — yet,  owing  to  the  plan  originally  adopted 
of  guaranteeing  sterling  interest  on  lines  since  purchased,  to  the 
fluctuations  of  silver,  to  the  premiums  paid  on  purchase  of  the 
older  lines,  and  to  the  provision,  for  its  own  lines,  of  capital 
raised  partly  by  borrowing  at  various  i-ates  of  interest  and  partly 
from  the  general  revenues  of  the  country,  it  is  very  difficult  to 
calculate  closely  what  may  be  called  the  fixed  charges.  Suffice  it 
to  say  tliat  4  per  cent,  is  generally  accepted  as  approximately 
correct. 

It  is  hardly  necessary  in  this  Institution  to  demonstrate  the 
advantages  of  uniformity  of  gauge,  but  it  may  not  be  out  of  place  to 
mention  the  more  important  benefits  to  India  that  would  result 
from  uniformity.  It  would  eliminate  the  troubles  and  expense  of 
transhipment  and  the  miaintenance  of  the  intricate  tracks  that  are 
unavoidable  where  the  two  systems  converge  at  the  great  centres  of 
trade,  the  seaports,  and  the  coal-fields.  It  would  afibrd  India  a 
much  wider  field  to  draw  upon  for  rolling  stock  when,  as  often 
happens,  there  is  a  glut  of  traffic  in  one  particular  area,  such  as 
may  be  occasioned  by  the  natural  effects  of  a  normal  rainfall  pro- 
ducing heavy  crops,  or  by  a  deficiency  in  the  rainfall  causing  a 
famine :  either  of  these  causes  results  in  abnormal  movements  of 
grain-foods.  Militjiry  concentration  of  troops,  mateiial,  and 
supplies  has  the  same  effect.  In  India  the  periods  of  trade  and  the 
movements  to  or  from  the  seiv-board  are  irregular,  and  the  set  of 
traffic  frequently  changes ;  for  these  reasons  it  is  absolutely  necessjiry 
to  provide  a  full  equipment  of  rolling  stock  to  meet  a  maximum 
traffic  for  a  short  period,  although  the  stock  may  not  be  fully  em- 
ployed throughout  the  year.  It  is  evident  that  the  distribution  of 
rolling  stock  would  be  immensely  facilitated,  and  the  equipment 
more  effectively  and  economically  utilized,  if  the  whole  coimtry  were 
served  by  one  gauge.  A  good  deal  is  done  at  present  by  mutual 
borrowing,  when  it  happens  that  the  movements  of  commodities  on 
adjacent  systems  occiu*  in  different  months  ;  for  example,  the  jute- 
traffic  from  the  interior  to  the  sea-board  takes  place  at  a  different 
time  from  the  movement  of  grain  and  seed  ;  and  as  these  com- 
modities are  served  by  distinct  railway-systems,  the  latter  are  able 
to  use  ejich  other's  rolling  stock,  to  mutual  ad\'antiige.  There  is  no 
private  ownership  of  railway- wagons  in  India.  Some  schemes  have 
indeed  been  proposed,  but  tus  they  have  been  l)ased  on  a  gusinintee 
of  traffic  either  from  the  railways  or  from  the  Government,  they 
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have  not  been  favourably  received.  Still,  it  is  obvious  that,  under 
the  varying  conditions  of  trade,  the  greater  the  area  served  by  one 
gauge,  the  greater  will  be  the  possibility  of  mutual  accommodation. 

Uniformity  may  be  brought  about  by  changing  all  metre-gauge 
lines  to  the  standard  gauge,  by  changing  all  standard-gauge  lines 
to  the  metre  gauge,  or  by  adopting  another  intermediate  gauge, 
preferably  the  European  gauge  of  4  feet  8^  inches.  By  adopting 
the  first  course,  a  change  would  be  made  from  the  less  to  the  more 
efficient  gauge  in  respect  of  carrying-capacity  and  speed,  with  con- 
siderable expenditure  of  money.  The  second  course  would  provide 
a  lower  standard  of  carrying-capacity,  with  a  comparatively  smaller 
outlay.  The  third  course  would  be  more  costly  and  certainly  more 
prolonged  than  either  of  the  other  two.  In  reviewing  these  three 
methods  it  may  be  assumed  that  the  ultimate  limit  of  capacity  is 
proportional  to  the  gauge  when  that  limit  is  reached ;  but  until  the 
volume  of  traffic  has  attained  its  ultimate  limit  on  any  gauge  there  is 
no  loss  of  power.  The  theory  that  the  gauge  of  a  railway  is^  the 
fundamental  unit  of  measurenaent'to  which  all  otEer  dimensions 
should  be  proportional,  ought  to  be  governed  by  the  foregoing 
qualifications.  Now  that  xhe  traffic  ot  some  of  the  single  metre- 
gauge  lines  has  outgrown  their  carrying-capacity,  the  question  has 
arisen  whether  it  would  be  better,  in  the  present  condition  of  the 
system  of  Indian  railways,  to  substitute  a  single  standard-gauge 
track  or  to  double  the  metre-gauge  line.  There  is  no  doubt  a  great 
deal  to  be  said  in  favour  of  a  uniform  gauge  of  3  feet  3f  inches,  but 
the  existence  of  14,477  miles  of  standard-gauge  track  against  11,421 
miles  on  the  metre-gauge  actually  constructed,  must  greatly  modify 
the  aspect  of  the  problem,  although  the  conversion  of  the  existing 
rolling  stock  from  standard  to  metre  gauge  is  a  much  greater  diffi- 
culty than  the  reverse. 

For  the  purpose  of  comparing  the  leading  features  of  the 
two  gauges,  the  eight  principal  lines  on  each  gauge  have  been 
selected,  and  various  particulars  relating  to  them  are  given  in  the 
Appendix.  In  making  comparisons  there  are  certain  facts  to  be 
remembered  :  first,  that  so  far  all  the  metre-gauge  lines  are  single 
tracks,  whilst  1,360  miles,  or  about  9  per  cent.,  of  the  standard- 
gauge  lines  are  double  tracks ;  secondly,  that  the  branches  to  the 
metre-gauge  lines,  especially  north  of  the  River  Ganges,  are  much 
more  numerous  than  those  to  the  standard-gauge  lines ;  and 
thirdly,  that  the  coal-fields  are  served  almost  entirely  by  standard- 
gauge  lines,  as  is  shown  by  the  fact  that  in  1903,  whilst  the  standard- 
gauge  lines  carried  7^  million  tons  of  coal,  the  metre-gauge  lines 
carried  only  the  insignificant  total  of  112,000  tons.  The  year  1903 
has  been  taken,  not  only  because  it  is  the  most  recent  £q.y  ^\sM&k 
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complete  statistics  are  available,  but  also  because  some  of  the  metre- 
gauge  lines  had  then  nearly  arrived  at  tlieir  maximum  capacity  on 
a  single  track.  The  statistics  have  been  compiled  to  exhibit  in  as 
fair  a  manner  as  possible  the  comparative  value  of  the  gauges.  The 
Author  does  not  claim  that  the  question  laid  before  the  profession 
can  be  decided  bj  figures ;  there  are  so  many  circumstances  which 
have  to  be  taken  into  account  that  it  seems  almost  an  insoluble 
problem.  So  far,  the  evil  of  the  two  gauges  has  not  been  so 
great  as  was  anticipated,  but  there  is  a  feeling  among  many  whose 
knowledge  of  the  subject  entitles  them  to  be  heard,  that  the  con- 
fusion will  grow  from  year  to  year,  unless  some  more  definite  policy 
is  adhered  to  than  that  which  has  been  followed  during  the  last  30 
years.  It  is  considered  that  there  is  a  distinct  danger  lest  the  whole 
continent  may  be  covered  with  a  network  of  lines,  of  three  different 
gauges;  and  that  the  meti*e-gauge  and  the  2-foot  6-inch  gauge, 
originally  introduced  on  the  plea  of  cheapness  and  lightness,  will,  in 
course  of  time,  be  so  strengthened  that  they  will  be  able  to  carry  a 
traffic  that  would  almost  support  the  standard  gauge. 

While  admitting  the  obvious  advantages  of  uniformity  of  gauge, 
there  is  an  equal  danger  of  purchasing  it  at  too  dear  a  price.  On 
/i./7  examination  of  Tables  I  and  II,  the  great  difference  in  capital 
cost  of  the  two  gauges — £11,775  per  mile  for  the  standard  gauge, 
and  £4,700  per  mile  for  the  metre  gauge — is  at  once  noticed.  It 
must  be  rememV>ered,  also,  that  when  the  construction  of  railways 
was  begun,  in  1845,  on  the  standard  gauge,  the  cost  was  much 
higher  than  it  was  30  years  later.  Very  high  rates  had  to  be  paid  to 
conti*actora  in  order  to  induce  them  to  undertake  the  risks  attending 
novel  works  in  a  foreign  country,  where  there  was  nothing  to  establish 
a  precedent  as  regards  cost  of  construction.  There  is  also  to  be  taken 
into  account  the  fact  that  9  per  c«nt.  of  the  standard-gauge  lines  is 
double  track  ;  but,  allowing  for  this,  although  the  Government 
Administration  Report  on  all  the  railways  in  India  gives  the  cost  of 
the  standard-  and  metre-gauge  lines  as  £10,666  and  £5,133  per  mile 
respectively,  the  difference  in  capital  cost  affords  ample  justification 
for  the  early  policy  of  adopting  the  smaller  gauge  :  had  it  not  been 
allowed,  about  5,000  miles  of  the  present  railway-lines  would  probably 
I  not  now  be  in  existence.  At  no  time  has  there  been  any  serious 
attempt  tolay  down  n.n  inexpensive  standard -gauge  line  equipped 
with  suitable  7iglit  rails,  rolling  stock  and  station-accommodation ; 
and,  indeed,  the  existence  ofa  sanctioned  narrow-gauge^  has  prevented 
this  from  being  done.  Possibly,  however,  it  may" be  argued  that, 
liad  only  the  sttiiidard  gauge  been  allowed,  this  light  system  might 
have  come  into  existence,  although  the  severe  conditions  of  equip- 
ment which  obtain  in  India  lead  rather  to  the  opposite  conclusion. 
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It  is  interesting  to  note  that  the  return  on  capital  and  the  cost 
of  working  of  the  two  gauges  are  nearly  alike.  Incidentally  it  is 
significant  that  the  smaller  gauge  carried,  in  the  year  1903,  a 
larger  average  number  of  passengers  per  train  than  the  standard 
gauge  ;  the  difference  in  the  average  tonnage  per  train  is  accounted 
for  almost  entirely  by  the  larger  number  of  bi-anches  on  the  metre- 
gauge  lines,  and  by  the  coal-fields  being  served  almost  entirely  by 
the  standard-gauge  lines.  The  difference  in  carrying-capacity  of  the 
two  gauges  may  be  taken  from  the  statistics  in  a  variety  of  ways,  with 
considerable  difference  between  the  results.  Table  IV  (Appendix)  p-  ^^ 
shows  the  average  speeds  to  be  23,  12  and  15  miles  per  hour  on  the 
standard-gauge,  as  compared  with  18,TD  and  T3  mileF  per  hour  on 
themetre-gauge  lines,  for  passenger-,  inixed,  and  goods-trains  respec- 
tively. Neglecting  these  small  differences^  and  making  the  reasonable 
assumption  that  an  engine  of  either  gauge  will  pull  an  equal  number  * 
of  vehicles  or  wagons,then,  since  a  four-wheel  standard -gauge  passen- 
ger-vehicle will  hold  sixty  passengers,  and  a  four-wheel  metre-gauge 
coach  only  forty  passengers,  and  since  a  four-wheel  standard-gauge  V 
wagon  will  carry  16  tons  and  a  four-wheel  metre-gauge  wagon  only 
10  tons^the  ratio  of  the  passenger- vehicle  capacity  of  the  standard- 
gauge  to  that  of  the  metre-gauge  is  found  to  be  1*5  to  1,  and  the  |i 
raDio  oi  ihe  goods- wagon  capacities  1*6  to  1.  SIso,  from  the  gross 
weight  of  a  ti*aiu,  neglecting  speed,  the  ratio  of  the  train-capacities 
is  found  to  be  1  '4  to  1  for  passenger-trains  and  2  to  1  for  goods- 
ti^ains.  In  the  following  Table  are  shown,  in  addition  To  the  fore- 
going, the  ratios  of  the  ciUTying-capacities  of  the  two  gauges,  ob- 
tained by  some  of  the  other  methods  of  comparison,  compiled  from  the 
Railway  Administration  Report,  but  confined  to  the  sixteen  railway- 
lines  which  have  been  taken  as  examples  : — 

Ratio: 
Stondard  Gauge  to  Metre  Gauge. 
(Passemrer  .1*5  to 


Vehicle  capacity  only i^^""!^  i  1-6 

The  same,  taking  speed  into  account  iQ^^f*"^*^  *  1.9 

Gross  weight  of  trains       ....  {q^^^®**  *  2*0 

The  same,  taking  speed  into  account   |  {^^^^^  '  9.4 

Vehicle  mileage,  loaded  and  empty  .   |q^^°^    '  o-S 

The  same,  Uking  speed  into  account   |q^J^*"^    '     3.3 

On  actual  number  of  passengers  carried  1  mile  .     .     2*0 

»»        }»  n        II   tons  „       1     „     .      .4*7 

It  will  be  oKserved  that,  whilst  the  benefit  to  be  derived  from 
conversion  is  greater  for  goods-trains  than  for  passenger-trains,  it 
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may  fairly  be  assumed  that  the  general  capacity  of  the  standard 
gauge  is  double  that  of  the  metre  gauge,  under  the  conditions  of 
speed,  power  oT  engines,  and  design  of  coaches  and  wagons  at  present 
I  o^taining^jn"In"diar"  35  independent  check  on  the  foregoing  is 
1  aiforded  by  the  ton^mileage  per  engine.  The  engine  of  the  principal 
standard-gauge  line  (the  East  Indian)  accomplishes  on  an  average 
7,838  thousand,  and  that  of  the  principal  metre-gauge  line  (the 
Bengal  and  North  Western)  3,962  thousand  ton-miles.  It  may 
also  be  mentioned  incidentally  that  the  ratio  of  the  total  gross  earn-- 
ings  derived  from  the  goods-traffic  of  both  gauges,  to  that  from 
the  passenger-traffic,  is  1*9  to  1,  and  of  the  total  gross  earnings 
derived  from  the  whole  traffic  of  the  standard  gauge  to  that  from  the 
metre  gauge,  3*05  to  1. 

In  estimating  the  cost  of  converting  from  the  metre  gauge  to  the 
standard  gauge,  it  must  be  remembered  that  the  Indian  Government 
liave  laid  down  certain  rules  governing  the  axle-loads  on  girder-bridges 
and  on  i*ails ;  but  the  precaution  is  now  to  be  adopted  of  renewing  with 
standard-gauge  girders  girders  on  metre-gauge  lines  which  may  require 
doubling  in  the  near  future.  This  entails  a  very  small  addition  to 
the  cost,  as  the  tendency  is  towards  heavier  engines  on  both  gauges. 

The  diagrams  for  fixed  and  running  dimensions  are  shown  in 
Figs.  7  and  8,  Plate  2.  It  will  be  noticed  that  tunnels  have  been 
built  for  the  wider  gauge  only,  and  that  the  platform-faces  are 
neai^y  the  same  distance  from  the  inner  rail  in  both  cases.  With 
regai'd  to  conversion  of  the  existing  rolling  stock,  little  difficulty  is 
to  be  apprehended,  provided  it  be  taken  in  hand  some  time  before 
the  conversion  of  the  gauge  is  actually  begun.  The  actual  cost  of 
convertmg  a  metre-gauge  to  a  standard-gauge  line  is  not  a  matter 
of  estimate,  since  particulars  of  the  cost  of  conversions  already 
effected  are  available.  The  figures  for  the  Salt  Branch  of  50  milej 
of  the  Nortli  Western  railway  were  : — 

Land 32,000  2,160  >^3 

Formation 70,000  4,660  ^3 

Bridge* 75,000  5,000  ycrZJ 

Ballast 1,90,000  12,650  jl^J 

Permanent  way  ( 75-lb.  flat-footed  rails  j 

and  9-foot  wood  sleepers  for  41 -lb.  I  lo  «r  a/va  fift  000  y  i  v«0 

flat-footed  raUs  and  6.foot  timber  M"'^^'"^  ^^'"^  ^^^ 

sleepers) j 

Stations 1,40,000  9,360  /J-'^ 

Plant 8,000  660  ^^ 

Rolling  stock 5,00,000  33,350  ^s/ 

General  charges 1,00,000  6,650  //^ 

Total     R8.21,50,000        £143,360      ^fyii 

Equal  to  R8.43,000,  or  £2,867,  per  mile.  ' 
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The  cost  of  converting  the  Nagpur-Chhattisgarh  line,  145^  miles  in 
length,  taken  over  by  the  Bengal- Nagpur  railway,  was : — 

KapeM.  £ 

Land 34,000  2,260 

Formation 2,48,000     •         16,550 

Bridges       8,33,000  65,560 

Ballast 4,12,000  27,450 

Permanent  way 29,36,000  195,760 

Stations 2,74,000  18,260 

Plant 65,000  4,350 

Rolling  stock 6,98,000  46,650 

General  charges 1,38,000  9,200 

Total     Rs.56,38,000         £376,900 

Equal  to  U8.38,750,  or  £2,683,  per  mile. 

A  metre-gauge  line,  27  *  88  miles  in  length,  between  Kotkapura  and 
Firozpur,  was  converted  to  standard  gauge  at  a  cost  of  22,080 
rupees,  or  £1,472,  per  mile;  and  24*23  miles  of  metre-gauge  line 
from  Gudur  to  Nellore  were  converted  at  a  cost  of  61,879  rupees,  or 
£4,125,  per  mile.  In  the  latter  case  the  cost  was  exceptionally  high, 
on  account  of  the  bridge-renewals  and  heavy  permanent  way.  No 
rolling  stock  is  included  in  either  case. 

No  actual  costs  of  doubling  a  metre-gauge  line  can  be  given,  as 
a  case  has  not  yet  arisen,  but  the  following  is  an  estimate  of  the 
probable  cost  per  mile  : — 

Rupees  per  Mile.    £  per  Mile. 

Land 7,000  470 

Formation 2,000  130 

Bridges 8,000  630 

Ballast 4,000  270 

Permanent*  way 20,000  1,330 

Rolling  stock  ' 8,000  530 

General  charges       .......         1,000  70 

Total     Rs.60,000         £3,330 


In  this  estimate,  a  moderate  increase  of  rolling  stock  is  provided 
for.  It  is  difficult  to  say  how  much  will  be  required,  because,  owing 
to  the  higher  speed  obtained  with  a  double  track,  there  may  not  be 
at  first  any  necessity  for  material  increase  of  the  rolling  stock. 

Assuming  a  level  road,  trains  of  the  same  speed  and  length,  and  an 
equal  number  of  trains  in  each  direction,  passing  alternately  under 
ordinary  "  line  clears  " — which  is  the  Indian  system  of  working — the 
interval  which  must  occur  between  the  passage  of  two  successive 
trains  in  the  same  direction  on  a  single  line  is  enuai  to  twicn  the 
longest  time  taken  between  two  adjujcent  craesing-titiititJikw,  pUis  tb©  j 
longest  time  occupied  at  Any  one  crostiiDg-etHtloti  in  shunting,  wntcir*  j 
ing,  etc. ;  and  for  a  double  ti^ack  ike  interval  hs,  a4|Liiil  tn  the  . 
time  taken  between  two  BdjwiMut  jjgll^^gl^ttai^^ 
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occupied  at  a  stopping-station,  which  will  be  about  half  of  that  taken 

on  a  single  track  ;  thus,  theoreticaUj,  the  increase  in  the  number  of 

trains  which  can  be  run  in  a  given  time,  due  to  doublings  would 

appear  to  be  about  100  per  cent.     In  practice,  however,  the  f<»egoiiig 

conditions  do  not  obtain.     With  speeds  varying  between  15  and 

30  miles   per  hour  and  crossing-stations  not  more  than  5  miles 

apart,  the  limit  of  capacity  on  a  single  track  is  about  fifteen  trains 

^     in  24  hour^  and  on  a  double  track  sixty  or  eighty  tiains  in  the 

y     same  time,  or  about  "^e^"times  the  capacity  of  the  srogle  track. 

'  ul^€d<f  At  timc«  of  great  pressure,  it  has  been  poesiMe  largely  to  increase 

i^e^^  the  capacity  of  the  single  track  by  running  trains  in  one  direction  for 

V^W^  two  or  three  days  U)geiher.     In    Kngbuid,  by  working  light  faist 

trainiTwith  block-stations  close  t^ethi^as  mJEUiy  as  two  hundred 

trains  can  be  run  daily  on  a  double  track]  but  nothing  like  that 

numberTas^therto  been  attempted  in  India,  owing  to  the  speeds 

y/f-  '     being  so  much  lower,  and  to  the  cumbrous  system  of  written  "  line 

clears  "  being  still  in  vogue  on  most  of  the  lines. 

Transhipment  of  passengers  and  goods  has  to  be  effected  across 
narrow  platforms  at  suitable  levels  ;  or,  where  a  river  separates  the 
different  gauges,  by  means  of  boats  and  barges,  or  carriage-  and 
wtigon-ferries.  In  the  first  case,  when  both  gauges  are  worked  by 
the  same  administration,  the  delay  and  difficulties  are  reduced  to 
a  minimum  ;  the  most  notable  instance  is  the  jimction  between 
\.'  the  Ilajputaua-Malwa  metre-gauge  line  and  the  Bombay- Baroda 
standard -gauge  line,  near  Ahmedabad.  There  the  average  cost  of 
transhipment  over  5  yejirs  is  found  to  be  5^.  per  ton  of  all 
classes  of  goods,  being  equivalent  to  an  extra  haulage  of  20  miles, 
li  is  convenient  if  the  transhipment  is  carried  out  in  even 
multiples,  such  as  three  metre-gauge  10-ton  wagons  to  one  standard- 
gauge  30-ton  wagon.  Where,  however,  a  river  divides  the  two 
lines  and  is  unprovided  with  a  wagon-ferry,  the  delay,  loss,  and  cost 
reach  a  maximum,  as  every  package  has  to  be  handled  twice. 
In  this  case  the  cost  vjiries  between  9rf.  and  1«.  3(i.  per  ton  for 
goods.  Where  wagon-ferries  are  estiiblished,  transhipment  takes 
place  with  greater  dispatch  and  less  loss,  but,  owing  to  the 
heavier  cost  of  the  plant,  the  charges  are  not  sensibly  reduced.  A 
bridge  affords,  of  course,  the  most  efficient  method  of  transfer  where 
a  river  intervenes,  wlien  the  necessity  for  it  can  be  established  by 
reason  of  the  amount  of  traffic  handled.  The  delay,  cost,  and 
inconvenience  to  passengers  are  also  very  great  in  the  three  cases 
mentioned,  but  the  unbridged  river  is  such  a  troublesome  and 
expensive  impediment  to  all  tniffic,  that  there  is  little  doubt  that 
most  of  the  rivers  where  brcjiks  of  gauge  occiu*  will  be  bridged 
long  V»efc)re  there  is  uniformity  of  gauge  in  India. 


/ 
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The  cost  of  converting  the  Nagpur-Chhattisgarh  line,  145^  miles  in 
length,  taken  over  by  the  Bengal-Nagpnr  railway,  was : — 

Rupees.  £ 

Land 34,000  2,250 

Fonnation 2,48,000     •         16,550 

Bridges 8,33,000  55,550 

BaUast 4,12,000  27,450 

Permanent  way 29,36,000  195,750 

Stations 2,74,000  18,250 

Plant 65,000  4,350 

RoUing  stock 6,98,000  46,550 

General  charges 1,38,000  9,200 

Total    Rs.56,38,000         £375,900 

Equal  to  Ks.38,750,  or  £2,583,  per  mile. 

A  metre-gauge  line,  27  *  88  miles  in  length,  between  Kotkapura  and 
Firozpur,  was  converted  to  standard  gauge  at  a  cost  of  22,080 
rupees,  or  £1,472,  per  mile;  and  24*23  miles  of  metre-gauge  line 
from  Gudur  to  Nellore  were  converted  at  a  cost  of  61,879  rupees,  or 
£4,125,  per  mile.  In  the  latter  case  the  cost  was  exceptionaUy  high, 
on  account  of  the  bridge-renewals  and  heavy  permanent  way.  No 
rolling  stock  is  included  in  either  case. 

No  actual  costs  of  doubling  a  metre-gauge  line  can  be  given,  as 
a  case  has  not  yet  arisen,  but  the  following  is  an  estimate  of  the 
probable  cost  per  mile  : — 

Bupees  per  Mile.    £  per  Mile. 

Land 7,000  470 

Formation 2,000  130 

Bridges 8,000  530 

Ballast 4,000  270 

Permanent*  way 20,000  1,330 

Rolling  stock  " 8,000  530 

General  chaises 1 ,  000  70 

Total     118.50,000  £3,330 

In  this  estimate,  a  moderate  increase  of  rolling  stock  is  provided 
for.  It  is  difficult  to  say  how  much  will  be  required,  because,  owing 
to  the  higher  speed  obtained  with  a  double  track,  there  may  not  be 
at  firet  any  necessity  for  material  increase  of  the  rolling  stock. 

Assuming  a  level  road,  trains  of  the  same  speed  and  length,  and  an 
equal  numl^er  of  trains  in  each  direction,  passing  lUtemately  under 
ordimu-y  "  line  cleai*s  " — which  is  the  Indian  system  of  working — the 
interval  which  must  occur  between  the  passage  of  two  successive 
trains  in  the  same  direction  on  a  single  line  is  equal  to  twice  the 
longest  time  tjiken  between  two  adjacent  crossing-stations,  plus  the 
longest  time  occupied  at  any  one  crassing-station  in  shunting,  water- 
ing, etc. ;  and  for  a  double  titick  the  interval  is  equal  to  the  longest 
time  taken  between  two  adjacent  stations,  plus  the  longest  tim.^ 
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effected  over  an  entire  system  at  the  same  time,  it  wiU  be  necessary 
to  convert  the  main  line  section  by  section,  beginning  at  the 
junction  with  the  standard-gauge  line.  This  would  naturally  throw 
the  branch  junctions  into  transhipment-stations  until  they  could  be 
taken  in  hand ;  but  even  assuming  that  the  conversion  can  be  carried 
out  under  the  most  favourable  conditions  of  long  preparation  before- 
hand, the  ultimate  advantages  of  conversion  to  the  standard-gauge 
single  track,  and  of  doubling  the  metre-gauge  track,  have  still  to 
be  compared.  The  cost  has  been  shown  to  be  about  one-quarter  more 
in  the  latter  case.  On  the  one  hand,  conversion  to  the  standard 
I  gauge  will  give  double  the  carrying-capacity — at  the  expense,  however, 
of  great  dislocation  of  traffic  for  the  time — freedom  of  access  to  all 
ports  and  collieries  without  restriction,  complete  supplies  of  rolling 
stock  to  meet  all  conditions  of  abnormal  traffic,  higher  speeds,  and 
greater  comfort  for  the  travelling  public  in  more  roomy  carriages : 
but  all  this  is  coupled  with  the  prospect  of  having  in  a  short  time  to 
double  the  standard-gauge  line.  On  the  other  hand,  the  doubling 
of  the  meti"e-gauge  lines  will  give  at  once  four  or  five  times  the 
capacity  of  the  single  line ;  it  can  be  carried  out  by  degrees,  as  funds 
are  available,  without  any  dislocation  of  traffic ;  it  will  provide  for, 
say,  another  30  years*  increase  of  traffic ;  but  the  seaports  will  be  open 
to  that  gauge  only  under  great  pressure,  and  at  very  great  cost,  while 
the  coal-fields  wiU  probably  remain  closed  to  it.  Large  towns  have  not 
hitherto  been  found  to  present  difficulties  that  cannot  be  overcome, 
and  as  the  land  is  acquired  by  Government  free  of  cost,  the 
companies  managing  metre-gauge  lines  have  not  been  slow  to  press 
theii*  claims  to  equal  treatment  with  the  standard -gauge  lines,  in 
l)eiiig  allowed  access  thereto. 

It  seems  probable  that  the  metre-gauge  lines  in  the  South  of 
India  will  ])e  the  first  to  be  considered,  with  regard  to  doubling  or 
conversion  ;  then  possibly  those  in  Rajputana.  The  metre-gauge 
line.«!  north  of  tlie  Ganges  River  and  Assam  are  fairly  isolated,  and 
nisiy  be  doubled  on  that  gauge  without  fear  of  prejudicing  the 
question ;  whilst  Burma  is  at  present  wholly  isolated,  and  a  oon- 
si(lei*}ible  time  must  elap«^e  before  its  system  connects  with 
Assam,  or  Siam,  or  China.  In  the  meantime  the  construction  of 
new  lines  must  go  on.  Taking  periods  of  10  years  since  1853, 
when,  in  Lord  Dalhousie's  vicei'oyalty,  i-ailways  were  begun,  the 
prograss  has  l^een  2,507  miles  up  to  1863,  5,697  miles  up  to  1873, 
10,458  miles  up  to  1883,  18,504  miles  up  to  1893,  and  26,956  miles 
up  to  1903,  showing  average  yearly  additions  of  250,  319,  476,  804 
and  845  miles  in  each  decade ;  wliilst  during  the  5  years  of  Lord 
Curzon's  viceroyalty  the  average  has   risen   to  nearly  1,000  miles. 
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Assuming  future  advance  at  the  same  rate,  which  wiU,  however,  be 
mostly  branches  of  existing  systems  now  that  the  main  arteries  of 
traffic  are  complete,  it  is  unlikely  that  funds  will  be  available  for 
conversion  solely  for  the  sake  of  bringing  about  uniformity,  except 
in  circumstances  which  do  not  at  present  exist.  So  far,  India  is  not 
much  hampered  by  the  different  gauges ;  but  it  appears  to  be  a  wise 
precaution  to  look  ahead  and  endeavour  beforehand  to  have  a  clear 
idea  of  what  will  be  to  the  best  advantage  of  the  future  development  of 
traffic ;  and  it  is  with  a  view  to  obtain  the  criticism  of  the  members  of 
the  Institution  that  this  subject  has  been  put  forward  for  discussion. 

The  Paper  is  accompanied  by  four  lithographed  drawings  and  a 
map,  from  which  Plate  2  has  been  prepared ;  also  by  the  following 
Appendix. 


\K^^^?Sv\sw. 
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TaBLB  ni.~TH0X7SAlfD  PASSSNOBB-UlLBS  AlTD  THOUSAND  TON-MlLBS 
DUBIKO  1903. 


BaUwaj. 

ThouMuid 

Paaaenger- 

MUei 

ThouHUid 
Ton- 
MUes. 

Semarka. 

Standard  Gauge, 

• 

East  Indian 

1,417,665 

2,227,443 

' 

Eastern  Bengal 

216,199 

153,624 

Oudh  and  Bohilkhand  .... 

894,238 

257,503 

Great  Indian  Peninsula      .     .     . 
North  Western 

874,084 
1,183,232 

1,223,607 
1,315,489 

Nearly  9  per  cent. 

>    of    these    lines 

are  double  track. 

Bengal-Nagpur 

416,176 

362,087 

Madras 

476,766 

283,145 

Bombay,  Baroda  and  Central  India 

405,059 

294,571 

Average  per  mile  of  track  .     .     . 

885 

437 

Metre  Gauge, 

Bengal  North  Western 

458,027 

213,814 

South  Indian      * 

587,977 

149,265 

Burma     .... 

386,051 

181,569 

Eastern  Bengal  .     . 
Southern  Marhatta  . 

213,179 
263,501 

111,135 
162,724 

All  these  lines  are 
*    single  track. 

Bajputana-Malwa    . 

605,676 

414,581 

Jodhpur-Bikaner 

82,581 

42,221 

Rohilkhand-Kumaun     . 

50,740 

28,162 

Average  per  mile  of  track  . 

283 

140 

Proceedings.]     UPCOTT  ON  THE  RAILWAY-GAUGES  OF  INDU. 


19 


Table  IV.— Atbraqx  Spxkds  akd  Atebaox  Qbobs  Wsioht  of  Tbaivs 
DUBINO  1903. 


Ballwaj. 

per  Hour. 

Average  Gross  Weight  of 
Trains. 

Fataenger. 

Goods. 

Mixed. 

Passenger. 

Goods. 

Mixed. 

HtUea. 

MUes. 

MUes. 

Tons. 

Tons. 

Tons. 

East  Indian 

20 

14 

17 

197 

487 

240 

Eastern  Bengal 

19 

16 

14 

173 

422 

217 

Oudh  and  Bohilkhand  .     .     . 

29* 

13 

18 

185 

333 

225 

Great  Indian  Peninsula      .     . 

27 

13 

13 

157 

351 

.. 

Northwestern 

21 

12 

15 

205 

330 

25C 

Bengal-Nagpor 

26 

11 

17 

197 

332 

340 

Madras 

26 

12 

10 

161 

348 

276 

Bombay,  Baroda  and  Central! 
India / 

21 

10 

14 

162 

562 

246 

Average 

23 

12 

15 

178 

896 

256 

Bengal  North  Western  .     .     . 

17 

10 

12 

161 

182 

163 

South  Indian 

18 

10 

12 

85 

162 

167 

Burma 

19 

11 

18 

131 

166 

174 

Eastern  Bengal 

19 

11 

13 

112 

225 

143 

Southern  Marhatta  .... 

16 

7 

12 

96 

273 

212 

Rajputana-Malwa     .... 

18 

10 

14 

105 

251 

138 

Jodhpur-Bikaner     .... 

19 

11 

18 

93 

176 

117 

Rohilkhand-Kumaun    . 

17 

10 

14 

not 

fumi 

shed 

Average 

18 

10 

13 

110 

204 

159 

*  For  the  purposes  of  these  Tables  passengers  are  taken  as  weighing,  with 
luggage  :— 

1st  class 0' 10  ton. 

2nd   „ 0-08    „ 

8rd 0-06    „ 


^^ 
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Table  V.— Thoubakd  Pabsknokb-Vkhiolk  Milbs  ahd  TH0i7BAin> 
Ooods-Vkhiolb  Mileb  DUBiRa  1908. 


BaUway. 

ThooMUid 

Paaaenffer- 

Vehlde 

MU6S. 

ThooMUid 
Good*. 
Vehicle 
MU6S. 

Rallwaj. 

Thoonnd 

PSMeiucer- 

Vehlde 

MUes. 

Thoonnd 
Goods- 
Vehicle 
MUeL 

East  Indian  .     . 
Eastern  Bengal  . 
Oudh  and  Rohi1-\ 

khand.     .     ./ 
Great     Indian) 

Peninsula        ./ 
Northwestern  . 
Bengal-Nagpur  . 

Bombay,   Baroda 
and       Central 
India    .     .     . 

119,480 
17,447 

86,610 

103,870 

106,008 
87,898 
87,896 

29,842 

804,185 
80,628 

50,088 

215,820 

219,640 
58,868 
59,727 

44,788 

Metre  Gauge. 

Bengal  North\ 
Western  .     ./ 

South  Indian    . 

Burma  .     .     . 

Eastern  Bengal 

Southern  Mar.\ 
hatta.     .     J 

Bajputana-MalO 
wa        .     .     ./ 

Jodhpur-Bikaner 

Bohilkhand.Ku.l 

50,569 

40,280 
88,800 
21,171 

80,218 

60,882 
9,488 
5,912 

58,886 

89,527 
56,643 
85,828 

47,088 

97,554 

12,490 

7,486 

60,948 

122,892 

Average      •     . 

82,159 

44,818 

Mbthod  of  Caloulatzno  Cost  per  Passbnoeb-Milb  and  peb  Ton-Mile. 

The  average  cost  per  passenger-mile  and  per  ton-mile  is  calculated  by  dividing 
the  working-expenses  in  the  ratio  of  the  gross  ton-mileage  of  freight  and  of  dead 
load,  assuming  the  weights  of  the  passengera,  with  luggage,  to  be : — ^First-class, 
O'l  ton;  second-class,  0'08  ton;  intermediate- and  third-class,  0'06  ton.  For 
example,  taking  the  East  Indian  Railway  passengera  for  1908  in  thousands  : — 

fint-class 10,550  X  0*1  tons    1,055 

Second-class 28,277  X  0-08  „  =    2,262 

Intermediate-class  ....  102,655  x  0*06  „  =    6,159 

Third-class 1,276,188  X  0-06  „=  76,571 

86,047 
Add  other  coaching  traffic,  parcels,  etc.,  in  ton-miles       21 ,880 

107,927 
Total  dead  weight  in  ton-miles 1,886,741 

Total  coaching 1,944,668  — 

Goods  total  freight  in  thousand  tons       .     .     .     .     2,227,442 
Goods  total  dead  weight  in  thousand  tons    .  2,890,426 

Total  goods 5,117,868   — 

Total  ton-miles 7,062,536,000  - 

Total  working-expenses  (in  rupees)  .      .  233,63,000 

Total  gross  receipts  (in  rupees)  .      .     .  713,80,000 
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Working-expenseB  in  ratio  of  grosB  reoeiptB  : — 

749  22,929   _  J_ 

1,687  48,461   -   8*1 

2,336  71,380 

6.438  19.460         1         .     . 

*  '       =  — -—  ntio  of  ton*mileB. 

16,930  61,180      8-63™'*"      '^™** 

23,363  70,630 

Then  the  total  working-ezpeneeB  in  thouaandB  of  rupees,  namely,  28,868,  divided 
in  the  ratio  of  the  ton-miles,  namely,  1,946  and  6,118,  will  give  6,438  and  16,930. 
If,  however,  the  division  be  made  on  the  gross  receipts  from  coac^iing  and  goods, 
namely,  22,929  and  48,461  respectively,  the  ratio  is — 

Coaehing.        Ckxxli. 
1  81 

as  against  1  3*68  in  the  fonner  case. 

The  foregoing  passenger-weights  give  an  average  of  0*061  ton  per  passenger, 
which  agrees  fairly  closely  with  the  figure  arrived  at  by  Mr.  Jeans  in  his  work  on 
RaQway  Problems,  namely,  that  for  the  purposes  of  ascertaining  the  proportion  of 
working-expenses  due  to  passengers,  as  distinguished  from  goods,  fifteen  passengers 
may  be  taken  to  weigh  1  ton. 

This  method  shows  inddentally,  as  far  as  it  is  considered  reliable,  the  ratio  of 
paying  load  to  dead  load  in  carxying  passengers  and  goods. 
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DiBcnssioii. 

16  Pretident.      The   PRESiDBNTy  in  moving  a  vote  of  thanks  to  the  Author, 
remarked  that  the  Paper  raised  again  a  question  on  which  valuable 
discussions  had  taken  place  at  the  Institution  in  1873  and  1889 ; 
though  many  of  the  matters  upon  which  differences  of  opinion 
existed  then  had  in  the  meantime  been  settled  on  the  basis  of 
actual  facts. 
Mr.  Waring.      Mr.  F.  J.  Waring  remarked  that  the  Author  had  given   the 
Institution  an  opportunity  of  discussing  a  subject  whose  importance 
could    hardly  be   exaggerated.     Before   dealing  with    the    Fa,iper 
itself,  he  wished  to  refer  to   the   Paper  by  Mr.   Thornton,   read 
at  the  Institution  in  1873,  in  which  the  introduction  of  the  metre 
gauge  into  India  was  defended.     It  was  interesting  to  find  that  the 
evil  of  break  of  gauge  and  the  need  for  concentration  of  rolling 
8toct7l)oth  of  which  were  now  fully  admitted,  were  made  light  of  at 
that"  time.      Mr.  Thornton  and  his  supporters  in  the  discussion 
ridiculed   the   idea  that  a  break  of  gauge  was  equivalent  to  20 
miles  of  carriage,  but  now  that  also  was  fuUy  admitted.     Finally, 
the  emment  engineers  who  opposed  the  introduction  of  the  metre 
gauge  into  India  were  twitted  with  the  remark  that,  as  they  had 
never  lived  in  India,  they  were  hardly  competent  to  form  an  opinion. 
It  was  therefore  doubly  interesting  to  find  the  Author,  who  held  the 
very  important  position  of  Chairman  of  the  Railway  Board,  to  which 
was  entrusted  the  general  control  and  administration  of  railways  in 
India,  presenting  the  Paper  to  the  Institution,  ostensibly  for  criticism, 
but  really — judging  from   the  fact  that  he  did  not  advocate  any 
particular  course — for  advice.     In  admitting  that  the  cost  of  break 
of  gauge  was  equivalent  to  20  miles  of  carriage,  the  Author  made  no 
reference  whatever  to  the  delay  which  frequently  took  place  at  the 
station  where  the  break  of  gauge  occurred.     In  1895  Mr.  Waring 
was  deputed  by  the  Government  of  Ceylon  to  visit  India  to  report 
upon   the   railways   in    that   country;   and   perhaps  he   might   be 
permitted  to  make  the  following  quotation  from  his  report  ^ : — 

"It  has  often  been  said  that,  with  proper  management,  a  block  or  serious  delay 
of  traffic  at  a  transfer  station  should  never  occiu*.  To  this  I  have  only  to  reply 
that  at  Sabarmati,  the  junction  between  the  Rajputana-Malwa  (metre  gauge)  and 
the  Bombay-Baroda  and  Central  India  (standard  gauge)  Railways,  which,  it  is  to 


^  F.  J.   Waring,   "  Indiftn   Railways;    Report  upon  a  Recent  Visit  to  India." 
p.  :J.     Colombo,  1895. 
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be  noted,  are  both  under  the  same  management,  such  blocks  of  traffic  are,  I  under-  Mr.  Wariai 
stand,  by  no  means  unknown.  The  first  result  of  such  a  block  is  that  the  sidings 
at  the  transfer  station  are  choked  with  laden  vehicles,  the  contents  of  which 
cannot  be  transhipped  with  sufficient  speed ;  all  available  sidings  at  the  neighbouring 
stations  then  become  similarly  choked  with  vehicles,  the  goods  stations  throughout 
the  line  become  choked  with  traffic,  which  cannot  be  despatched  owing  to  the  in- 
sufficient supply  of  wagons,  and  thus  the  mischief  extends  in  both  directions, 
causing  complete  dislocation  of  all  traffic  arrangements,  until  by  the  most  strenuous 
efforts  the  block  of  wagons  at  the  transfer  station  is  removed.  If  this  state  of 
affairs  can  occur  when  the  two  railways  are  under  the  same  management,  it  is 
evident  that  it  would  be  still  more  likely  to  happen  when  the  lines  were  under 
different  ownership.  I  was  informed  that  this  block  was  not  uncommonly  caused 
by  the  broad  gauge  line  not  being  able  to  supply  sufficient  wagons  to  take  away 
the  traffic  brought  by  the  metre  gauge  line,  but  this  is  of  course  because,  just  at 
the  moment  when  the  rush  of  traffic  takes  place  on  the  metre  gauge  line,  tiiere  is 
a  similar  rush  of  local  traffic  on  the  standard  gauge  line,  which  is  only  a  single 
one,  and  on  which,  even  in  ordinary  conditions,  the  traffic  is  much  the  heavier, 
and  that  line  has  thus  to  provide  not  only  for  an  extraordinary  rush  of  its 
ordinarily  heavy  local  traffic,  but  for  a  similar  rush  of  traffic  brought  on  to  it  by 
the  metre  gauge  line.'* 

From  the  Administration  Report  on  Indian  Bailways  for  1904  he 
found  that  the  total  mileage  open  was  27,565  miles  of  line  (an 
increase  of  609  miles  in  the  year),  consisting  of  14,733  miles  of 
5-foot  6-inch  gauge,  11,562  miles  of  metre  gauge,  942  miles  of 
2-foot  6-inch  gauge,  and  328  miles  of  2-foot  gauge.  There  were 
also  under  construction  or  sanctioned  1,162  miles  of  5-foot  6-inch 
gauge,  1,198  miles  of  metre  gauge  and  691^  miles  of  2-foot 
6-inch  and  2-foot  gauge.  To  the  reasons  which  the  Author 
gave  for  the  higher  cost  of  the  broad-gauge  line  the  following 
ought,  in  fairness,  to  be  added.  From  the  Administration  Report 
for  1902  it  appeared  that,  of  the  eighty-five  bridges  in  India 
exceeding  1,000  feet  in  length,  no  less  than  seventy  were  for  the 
5-foot  6-inch  gauge,  and  their  cost  and  length  were  about  seven 
times  that  of  the  fifteen  bridges  on  the  metre-gauge  lines.  Of  fifty- 
nine  tunnels  exceeding  500  feet  in  length  and  costing  more  than  a  lac 
and  a  half  of  rupees  each,  no  less  than  forty-five  occurred  on  the 
5-foot  6-inch  gauge ;  while  their  cost  (excluding  that  of  the  Monghyr 
tunnel,  which  was  stated  not  to  be  known),  was  nearly  five  times,  and 
their  length  more  than  six  times,  that  of  the  remaining  fourteen 
tunnels  occurring  on  lines  of  the  other  gauge.  The  details  were  given 
in  the  Table  on  p.  24.  The  cost  of  those  large  bridges  and  tunnels 
worked  out  at  Rs.  10,792  per  mile  of  5-foot  6-inch  gauge  open,  as  com- 
pared with  Rs.2,149  per  mile  of  metre  gauge  open.  Therefore  Rs.8,643 
per  mile  of  the  higher  cost  of  the  5-foot  6-inch  gauge  was  at  once 
accotmted  for  by  the  existence  of  the  heavier  works  ;  but  that  amount 
by  no  means  represented  the  real  cost  involved,  because,  as  every 
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engineer  was  awaxe,  the  occurrence  of  a  high  ridge  rising  out  of  a  level  Mr.  Waria 
plain  and  necessitating  a  tunnel  was  very  exceptional.  Tunnels  were 
usually  situated  in  hilly,  broken  country,  where  for  miles  on  each 
side  the  earthworks  were  heavy,  and  long  culverts,  retaining- 
walls,  and  high  bridge-abutments  were  necessary.  Also,  most  of 
the  bridges  in  India  crossed  rivers  which  overflowed  their  banks, 
and  in  approaching  them  long  embankments — sometimes  several 
miles  in  length,  and  having  numerous  and  large  flood-openings — ^were 
required.  These  conditions  might  perhaps  add  50  per  cent,  to 
the  Rs.  8,643  per  mile,  which  was  the  cost  imposed  on  the  5-foot 
6-inch  gauge  lines  by  the  occurrence  of  bridges  and  tunnels. 
But  there  were  several  other  points.  The  three  great  ports,  Calcutta, 
Bombay,  and  Karachi,  were  served  solely  by  broad-gauge  lines  as 
were  also  the  collieries ;  and,  omitting  the  large  towns  of  India  which 
were  served  by  railways  of  both  gauges,  it  was  found  there  were 
many  more  large  towns  served  solely  by  5-foot  6-inch  than  by  metre- 
gauge  lines.  It  was  therefore  only  fair  to  assume  that  the  cost  of 
stations,  warehouses  and  sidings  must  be  much  higher  for  the  5-foot 
6-inch  gauge  than  for  the  metre  gauge.  Further,  from  the  Ad- 
ministration Report  for  1904,  he  found  that  the  number  of  engines 
and  vehicles  per  mile,  as  well  as  their  cost — or,  as  it  was  called  in 
the  Report,  their  value — ^was  much  higher  for  the  lines  of  5-foot 
6-inch  gauge  than  for  the  metre-gauge  lines,  the  exact  figures  being 
Rs.26,040  and  Rs.  11,475  per  mile  respectively.  The  weight  of  the 
rails  on  the  5-foot  6-inch  gauge  averaged  50  per  cent,  more  than 
on  the  metre  gauge.  These  considerations,  added  to  those  men- 
tioned by  the  Author,  would  go  far  to  account  for  the  higher  cost 
of  the  lines  of  5-foot  6-inch  gauge.  The  Author,  while  admitting 
the  evils  of  break  of  gauge,  implied  that  the  Government  were 
helpless  in  the  matter,  and  that  if  the  narrow  gauge  had  not  been 
introduced,  about  5,000  miles  of  railway  would  probably  not  have 
been  made.  Mr.  Waring  could  not  agree  with  that  view,  because 
he  considered  that  the  introduction  of  light  standard-gauge  lines — 
the  construction  of  which  had  been  recommended  by  eminent  engi- 
neers who  took  part  in  the  discussion  in  1873,  and  which  he  also  had 
advocated  in  replying  to  the  discussion  on  his  own  Paper  ^  in  1889 — 
would  have  met  the  case  fully.  The  Author  stated  that  railways  of 
that  class  had  not  been  tried  in  India ;  but  it  could  not  be  admitted 
that  the  severe  conditions  of  equipment  obtaining  in  that  country 
would  have  prevented  such  lines  from  being  successful,  because  the 
conditions  were  made  by  the  Government  of  India  themselves,  and 


*  Minutes  of  Proceedings  Inst.  C.R.,  vol.  xcvii.  p.  189. 
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Waring  therefore  were  not  unalterable,  but  could  have  been  modified  by  the 
Government  had  they  thought  fit.  In  respect  of  those  conditions, 
however,  it  seemed  to  him  that  the  metre  gauge,  being  the  intro- 
duction of  the  Government,  had,  not  unnaturally,  been  favoured — 
certainly  as  regarded  the  dimensions  of  the  vehicles;  for,  while 
the  T"iT^iTniinn  radius  of  curves  laid  down  for  each  gauge  was  the 
same  multiple  of  the  gauge,  in  vehicles  the  greatest  width  allowed 
to  the  standard  gauge  was  less  than  twice  the  gauge,  whereas 
the  greatest  width  of  a  vehicle  on  the  metre  gauge  was  more  than 
two-and-a-half  times  the  gauge.  As  the  following  Table  also 
showed,  the  greatest  height  of  an  unladen  vehicle  on  the  5-foot 

LnOT    OF    CXTRYATTTRB  OF    THE    LiNE,    AND    CeBTAIN    STANDARD    DiMENBIONB    OF 

THE  Vehicles  in  Use  on  the  6-Foot  6-Incr  and  Metre-Gauge  Indian 
Railways. 


• 

6-Foot  6-Inch  Gauge. 

Metre  Oange. 

Description. 

Dixnensioiis. 

Dimensions 
in  Terms  of 

Gauge 
(Gauge  =  1). 

Dimensions. 

Dimensions 
in  Terms  of 

Gauge 
(Gauge  =  1). 

Sharpest  curve  in  ordinary^ 
country     .     .     .       Radius/ 

Sharpest  curve  in  diflBcult\ 
country     .     .     .       Radius 

Vehicles. 

Maximum  width      .... 
,,         height  for  unloaded' 

vehicles  at  centre      .     .     .  i 
Longest    rigid   wheel-base   for' 

passenger- vehicles 
Longest    rigid  wheel-base   for' 

goods-vehicles 
Extreme  overhang  of  vehicles 

on  rtwA  side  beyond  gauge  is 

thus 

Feet.    Ins. 
1,910     0 

955     0 

10     6 
13    6 

16    0 

12    0 

2    6 

347-8 
173-6 

1-909 
2-454 

2-909 

2-181 

0-4545 

Feet.    Ins. 
1,146     0 

673     0 

8     6 

11  0 

12  0 
10    0 

2    7ft 

849-3 
174-6 

2-691 
8-863 

3-667 

8-048 

0-7953 

6-inch  gauge  was  less  than  two-and-a-half  times  the  gauge,  while  on 
the  metre  gauge  it  was  more  than  three-and-a-third  times  the  gauge. 
The  longest  rigid  wheel-base  for  passenger-vehides  on  the  5-foot 
6-inch  gauge  was  less  than  three  times  the  gauge,  but  on  the  metre 
gauge  it  was  nearly  three-and-two-thirds  times  the  gauge.  The 
longest  rigid  wheel-base  for  goods-vehicles  on  the  5-foot  6-inch 
gauge  was  a  little  more  than  twice  the  gauge,  but  on  the  metre  gauge 
it  was  more  than  three  times.  The  extreme  overhang  of  the  vehicles 
on  each  side  beyond  the  gauge  was  less  than  half  the  gauge  for 
5-foot  6-inch  lines,  whereas  for  metre-gauge  lines  it  was  more  than 
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three-quarters  of  the  gauge.  Any  difference  in  the  conditions  Mr.  Wari 
allowed  for  vehicles  of  the  two  gauges  ought  to  have  been  in 
favour  of  the  standard  gauge  as  having  the  wider  base,  rather 
than  the  reverse,  as  at  present.  To  such  an  extent  were  those 
dimensions  adverse  to  the  5-foot  6-inch  gauge  that  Mr.  Thomas 
Robertson,  the  Special  Commissioner  for  Indian  Railways,  stated 
in  his  report,^  that  that  gauge  was  handicapped,  or  worked  below 
its  full  carrying-capacity,  by  about  22^  per  cent.  By  a  simple 
calculation  it  would  be  found  that  to  render  the  5-foot  6-inch 
gauge  vehicles  proportional  in  size  to  the  metre-gauge  vehicles  their 
extreme  width  should  be  14  feet  3  inches  and  their  extreme  height 
18  feet  5  inches.  Of  course  such  dimensions  were  inadmissible ;  he 
merely  quoted  them  to  show  how  the  metre  gauge  had  apparently  been 
favoured  in  the  matter  of  dimensions.  Although  a  width  of  14  feet 
3  inches  was  inadmissible,  there  did  not  seem  to  be  any  valid  reason 
why  the  width  of  standard-gauge  vehicles  should  not  be  increased  to 
12  feet,  the  only  necessary  alteration  to  fixed  structures  being  appa- 
rently that  of  the  passenger-platforms  at  the  more  important  stations, 
which  could  be  effected  at  a  comparatively  small  cost.  He  thought 
that  was  evident  from  the  Author's  diagrams  (Figs.  7  and  8,  Plate  2). 
In  that  way  an  increase  of  14  per  cent,  would  be  obtained  in  the 
carrying-capacity.  He  had  always  held  that,  of  all  the  principal  fac-  | 
tors  influencing  the  cost  of  a  railway,  the  gauge  was  perhaj^the  least  I 
important.  The  construction  of  light  standard-gauge  lines  for  the  i 
sake  of  economy  had  been  looked  upon  in  certain  quarters  as  a  com- 
promise combining  all  the  evils  of  both  gauges  and  the  advantages 
of  neither ;  but  it  should  be  remembered  that  the  original  railways  in 
England  were  light  lines.  The  first  rails  laid  on  the  Liverpool  and 
Manchester  railway  weighed,  he  believed,  only  35  lbs.  per  yard ;  and 
Sir  John  Hawkshaw,  speaking  at  the  Institution  in  1851,  said  that 
the  rails  on  the  Preston  and  Wyre  railway,  which  had  been  laid 
about  12  to  14  years,  weighed  42  lbs.  per  yard ;  so  that  home  railways 
as  they  now  existed  were  simply  the  development  of  the  original 
light  lines.  In  order  to  define  what  he  meant  by  a  light  standard- 
gauge  railway  he  could  not  do  better  than  instance  the  Northern 
railway  of  Ceylon,  199^  miles  in  length,  which  had  lately  been  built 
under  the  direction  of  his  firm,  Messrs.  Gregory,  Eyles  and 
Waring.  On  that  line  all  the  main  dimensions  of  banks,  cuttings, 
etc.,  were  the  same  as  on  the  main  lines  of  the  colony,  and  the  bridges 
were  strong  enough  to  carry  the  heaviest  loads  on  the  main  line. 


'  '*  Report  on  the  Arl ministration  and  Working  of  Indian  Railway?".'*     Ix)ndon, 
1908. 
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vrftring.  The  cost  of  that  line  per  mile,  including  R8.1,289  spent  out  of  r&Q- 
way  funds  on  extraneous  works  which  formed  no  part  of  the  line, 
was  Rs.54,259,  equal,  at  the  current  rate  of  exchange  of  Rs.l5  per 
.  XI  sterling,  to  £3,617.  The  only  differences  from  the  standard  lines 
in  the  colony  were  the  substitution  of  a  lighter  permanent  way,  the 
omission  of  passenger-platforms  at  the  less  important  stations,  and 
alterations  in  fencing  and  in  a  few  other  non-essential  features. 
The  works  were  light,  large  bridges  and  stations  were  few  and  far 
between,  and  the  land  was  mainly  Grown  land.  That  this  line 
was  fully  able  to  carry  axle-loads  of  engines  sufficiently  powerful 
to  work  all  anticipated  traffic  for  some  time  to  come  was  proved 
by  the  fact  that  the  cost  of  maintenance  of  certain  sections,  which 
had  been  open  for  some  years,  was  very  low.  The  cost  of  this  line 
might  be  contrasted  with  that  of  the  Kelani  Valley  and  Uda  Pus- 
seUawa  lines  in  Ceylon,  of  2-foot  6-inch  gauge,  also  built  under  the 
direction  of  his  firm  at  the  same  time  ;  on  these  much  of  the  land  was 
in  private  hands,  while  the  stations  and  bridges  were  nearer  together 
and  larger  than  on  the  Northern  line.  The  Uda  Pussellawa  line  was 
built  for  two-thirds  of  its  length  at  the  edge  of  a  public  road,  which 
was  stipulated  to  be  kept  open  for  other  traffic.  The  cost  of  the 
Northern  line  might  also  be  contrasted  with  the  cost  of  the  Kalka- 
Simla  2-foot  6-inch  gauge  line.  Particulars  of  the  cost  of  these  were 
given  in  the  annexed  Table,  which,  he  thought,  bore  out  his  views  as 
to  the  small  influence  of  the  gauge  upon  the  cost  of  a  line.  With 
regard  to  the  state  of  affairs  in  India,  and  the  remedy,  the  Author 
mentioned  specially  the  Rajputana-Malwa  and  South  Indian  lines  as 
metre-gauge  railways  whose  traffic  had  surpassed  their  capacity  as 
single  lines ;  but  if  the  gross  earnings  per  mile  could  be  taken  as 
any  criterion — as  the  rates  charged  on  all  the  railways  in  India 
were  practically  the  same — it  would  seem  that  the  Burma  and 
Eastern  Bengal  railways  were  in  much  the  same  situation.  From 
the  Author's  Table  II  it  appeared  that,  when  a  metre-gauge  line 

/J- J  earned  more  than  about  Rs.200  per  week  gross,  the  traffic  had  nearly 
surpassed  its  capacity  as  a  single  line.  From  the  Administration 
Report  for  1904  Mr.  Waring  observed  that  on  all  the  5-foot  6-inch 
gauge  railways  in  India  the  earnings  exceeded  that  amount,  and  the 
conversion  of  these  lines  to  the  metre  gauge  would  therefore  involve 
doubling  the  track  throughout.  The  problem  might  be  divided  into 
three  parts.  First,  how  to  provide  additional  accommodation  for 
the  South  Indian,  the  Burma,  the  Rajputana-Malwa  and  the 
Eastern  Bengal  metre-gauge  lines ;  secondly,  how  to  facilitate  the 
concentration  of  rolling  stock  at  any  important  point ;  and  thirdly, 
the  futiure  policy  of  the  Government.     In  his  opinion,  the  best  and 
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Comparison  of  Dbtailbd  Cost  pkr  Mile  of  the  Northern  Railway  of  Cetlon  Mr.  Wut 
(Light  6-Foot  6-Inoh  Qauge)  with  certain  2-Foot  6-Inch  Gauge  Lines  ' 
IN  Cetlon  and  with  the  Kalka-Simla  2-Foot  6-Inch  Gauge  Railway. 


6-Foot  6-Inch 
Gaoge. 


DeteripUon. 


Preliminary 

Earthwork,  including  felling  treesl 

and  clearing  land       .     .     .     .  / 
Brid^,  culverts,  etc.  .     .     . 

Retaining-walls 

Permanent  way,  including  timberl 

sleepers / 

Fencing 

Level  crossings,   including   metal-1 

ling  and  gravelling  roads      .     .  / 

Stations 

Electric  telegraph 

Land  and  compensation      .     .     . 
Engineering  and  administration 

Rolling  stock 

Plant 

Miscellaneous  works      .... 

Contingencies 

Interest  during  construction    . 
Maintenance 

Total  cost  per  mile     .     .^. 
Extraneous  charges  not  connected  | 
with  the  railway  but  paid  out  of  > 
Railway  Funds ) 

Gradients 

Minimum  radius  of  curves 
Weight  of  raU 


Northdni 

Hallway. 

1904  Miles. 


Bupees. 

5,484 
9,623 

24,386 

301 

329 

2,534 
613 
1,002 
2,757 
4,999 

862 
180 


52,970 
3/S3i 

1,289 


54,259 


1  in  132 
1,260  feet 
46}  lbs. 


2-Foot  6-Inch  Gauge. 


Kelani 
Valley 

Hallway. 

48  Miles. 


Bnpeea. 

13,927 
30,054 

24,657 


1,065 

6,875 

885 

7,155 

5,950 

16,827 

839 
5,239 


112,473 


lin80 
236  feet 
46}  lbs. 


XJda 

Pnieellawa  Kalka-Simla 
HaUway.       Railway. 
10  Miles       60  MUes. 
21  Chains. 


Rupees. 

8,915 

7,503 
645 

26,365 

85 

1,636 

11,137 

308 

6,690 

3,713 

12,752 

1,715 
4 


81,468 
4,370 


85,838 


1  in  23-8 
80  feet 
46}  lbs. 


Rupees. 
1,665 

169,491 

10,756 

20,776 
}    1,326 

18,400 

1,219 

19,050 

21,266 

3,546 

4,032 

18,601 
3,592 


293,718 


lin33 
120  feet 
41}  lbs. 


most  economical  solution,  as  meeting  aU  requirements,  was  to  do  away 
with  the  metre  gauge  altogether ;  but  that,  according  to  the  figures 
given  in  the  Paper,  would  cost  nearly  X32,000,000 ;  and  as  he  did 
not  suppose  the  Government  of  India  were  likely  to  undertake 
so  large  an  expenditure,  he  would  suggest  the  following  palliative 
measures.  It  would  be  observed  that  the  Southern  Marhatta,  the 
Haidarabad-Godavari,  and  the  South  Indian  railways,  were  altogether 
isolated  from  the  rest  of  the  metre-gauge  lines  of  India,  and  there- 
fore the  first  step  was  to  construct  a  metre-gauge  line  between 
Khandwa  and  Hotgi,  a  distance  of  about  300  miles.   The  lines  in  the 
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jt.  Waring,  south  of  India  would  thus  be  placed  in  connection  with  all  the 
other  metre-gauge  lines,  even  as  far  as  the  eastern  comer  of  Assam, 
and  the  quantity  of  rolling  stock  that  would  be  available  for  con- 
centration in  an  emergency  would  be  at  once  increased  by  about 
50  per  cent.  There  were  now  only  1,045  engines,  4,413  carriages, 
and  23,645  wagons  on  the  metre  gauge  available  for  concentration. 
The  construction  of  that  one  line  would  render  available  at  once 
1,519  engines,  6,438  carriages,  and  31,823  wagons,  for  concentration 
at  any  part  of  India.  Then  he  would  convert  the  main  line  of  the 
Rajputana-Malwa  railway  between  Ahmedabad  and  Delhi  to  the  broad 
gauge,  doubling  the  rest  of  it:  this  alteration  would  place  the  Jodhpur- 
Bikaner  lines  somewhat  at  a  disadvantage  by  interfering  with  their 
connections ;  but  by  building  a  short  metre-gauge  line  between  Merta 
City  and  Ajmere  that  connection  would  be  restored.  He  would 
convert  the  South  Indian  line  to  the  broad  gauge,  because  if  the 
railway  connecting  India  and  Ceylon  by  way  of  Adam's  Bridge  were 
ever  built,  the  whole  of  the  South  Indian  lines  would  then  be  placed 
in  direct  communication,  by  way  of  the  Ceylon  5-foot  6-inch  gauge 
lines,  with  Colombo,  which,  from  its  geographical  position  and  from 
the  amount  of  money  that  had  been  spent  on  the  harbour,  was  justly 
entitled  to  be  the  port  for  Southern  India.  He  would  double  the 
Burma  railways,  because  they  were  completely  isolated  from  all  the 
rest,  and  if  ever  linked  up  the  connections  would  be  with  the  metre- 
gauge  lines  of  Assam  or  of  the  Federated  Malay  States.  He  would 
also  double  the  lines  in  Eastern  Bengal,  because  they  were  connected 
with  the  metre-gauge  lines  in  both  directions,  his  alternative  policy 
being  to  ultimately  confine  the  metre-gauge  lines  to  the  districts 
north  and  east  of  the  Ganges.  When  the  time  came,  as  the  traffic 
increased  he  would  convert  the  Southern  Marhatta,  the  Haidarabad- 
Godavari,  the  Blhandwa-Hotgi,  the  rest  of  the  Rajputana-Malwa 
and  the  Jodhpur-Bikaner  lines  to  the  5-foot  6-inch  gauge,  and  in  that 
way  he  would  eliminate  the  whole  of  the  metre-gauge  railways  from 
the  rest  of  India.  Holding  the  views  he  had  expressed,  Mr.  Waring 
strongly  deprecated  the  present  system  of  allowing  lines  of  2-foot 
6-inch  and  2-foot  gauge  to  be  constructed  at  isolated  points  all  over 
the  country.  They  might  be  suitable  for  exceptional  cases,  such  as 
the  Darjiling  and  Simla  lines,  and  the  railways  of  that  gauge  in 
Ceylon ;  but  as  now  being  built  in  India  they  formed  the  nuclei  of  a 
system  which  might  in  a  few  years  be  as  difficult  to  deal  with  as  the 
metre-gauge  lines  were  now  admitted  to  be,  and  any  trifling  economy 
in  capital  cost  of  construction,  taking  into  account  the  working-cost 
of  break  of  gauge,  would  have  been  much  too  dearly  bought.  The 
questions  raised  in  the   Paper  appeared,  on  account  of  the  rapid 
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growth  of  the  railway  system,  to  be  of  an  urgent  nature,  and  the  Mr.  Warini 
adoption  of  a  definite  policy  was  on  that  ground  essential.  In 
conclusion,  he  advocated  the  construction  of  a  5-foot  6-inch  line 
from  Palanpur  via  Deesa  to  Badin  south-east  of  Haidarabad  in 
Sind.  This  line  appeared  to  him  to  be  of  great  strategic  importance 
as  effecting  the  great  saving  in  distance  shown  by  the  following 
figures,  between  Bombay  and  Karachi,  and  Bombay  and  Sukkur : — 

Approximate  Distances. 

HUea. 

Bombay  to  Delhi  (via  Itard,  Bhopal  and  Jhanai)  ....         880 

„        „      „     (  „  Ajmere,  Phulera  and  Rewari).     .     .         860* 

„        „  Sukkur  (via  Rajputana-Malwa  Railway,  Bhatinda\  .    .^^, 

andSamasata) J  i,40U 

„        „        „      (Broad  Gauge  via  Itarsi,  Jhaiud,  Delhi)  .    .^^ 

andBhatinda) /  ^'*^" 

„  „  Karachi  (Broad  Gauge  via  Itand,  etc.)  .  .  .  1,770 
„  „  „  (via  Marwar,  Banner  and  Haidarabad)  .  950* 
„  „  Sukkur  „  „  „  „  „  .  1,080' 
Bombay  to  Karachi  (by  proposed  new  broad-gauge  line  via\  «/y» 
Deesa,  Badin  and  Haidarabad)  .  ./  ^^ 
„        „  Sukkur  (by  proposed  new  line) 880 

*  One  break  of  gauge.  '  Two  breaks  of  gauge. 

Mr.  C.  O.  BuBQE  considered  that  the  question  was,  how  to  remedy  Mr.  Boive, 
what  was  originally  a  great  mistake ;  and  that  the  text  of  the  discussion 
was  best  expressed  by  the  following  passage  in  the  Paper :  "  At  no 
time  has  there  been  any  serious  attempt  to  lay  down  an  inexpensive 
standard-gauge  line  equipped  with  suitable  light  rails,  rolling  stock 
and  station-accommodation.''    Why  had  not  that  been  done  ?    The 
Author's  answer  was  found  in  the  few  words  preceding  the  foregoing    /9.  f^ 
sentence:  "Although  the  Government  Administration  Report   on  . 
all   the  railways  in   India  gives  the  cost  of  the  standard-  and   1 
metye-gauge  lines  as  X10,666^and  £5^133  per  mile  respectively,  the    \ 
difrerence  in  capital  cost  affords  ample  justification  for  the  early 
policy  of  adopting  the  smaller  gauge  :  had  it  not  been  allowed,  about 
5,000  miles  of  the  present  railway-lines  would  probably  not  now  be 
in  eidstence."  With  regard  to  that  statement,  Mr.  Burge  found  that 
the    11,421  miles  of  narrow-gauge  line  at  X5,133  cost   in  round 
figures  59  millions  sterling,  and   as  the   Author  said  that  5,000 
miles  less  would  have   existed  if  the  broad  gauge  had  been  sub- 
stituted, there  would  have  been  6,521  miles  of  broad  gauge  costing 
the  same  amount,  59  miUions.     On  that  basis,  the  cost  would  have 
been   £9,173  per   mile  for  the  light  broad-gauge  lines  while  the 
main   lines   only  cost   £10,666,  a  difference  of  a  little  more  than 
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^.  Barge.  XI, 000  per  mile  between  the  main  lines  of  India  and  the  light 
subsidiary  lines.  He  had  intended,  having  had  much  Indian  experi- 
ence, to  go  into  some  detail  with  regard  to  the  difference  in  character 
between  the  main  lines  and  the  subsidiary  lines,  but  that  had  been 
done  so  amply  by  the  preceding  speaker  that  further  comment  was  un- 
necessary. He  would  only  say  in  corroboration  that  in  New  South 
Wales,  where  he  had  been  engaged  in  recent  years  on  the  oonstruc- 

I  tion  of  railways,  there  was  a  great  difference  in  cost  between  the  main 
lines  and  the  subsidiary  branch  lines.  The  main  lines  of  that  colony, 
2,325  miles  in  length,  had  cost  on  an  average  XI  3,952  per  mile ;  they 
were  all  built  in  main-line  fashion  with  large  engine-stations,  goods- 
stations,  etc.  The  subsidiary  lines,  of  the  same  gauffft  but  bnili;  jn  «. 
much  lighter  fashion,  had  cost  £3,303  per  mile  for  814  miles ;  in  fact, 
one  line  of  6U  miles  had  cost  less  than  £2,000  a  mile.    The  experience 

'  in  Victoria  was  the  same.  The  present  Engineer-in-Chief  of  the 
Victorian  railways  had  shown  ^  that  5-foot  3-inch  light  lines  were  built 
there  extensively  for  between  £2,000  and  £3,000  per  mile.  There- 
fore it  seemed  extraordinary  that  the  Author  should  give  such  a  high 
figure  for  the  cost  of  light  broad-gauge  lines  in  India.  Mr.  Burge*8 
own  experience  bore  out  what  had  been  said  by  many  of  the  leading 
engineers  in  the  last  discussion  on  this  subject,  and  although  most 
of  those  engineers  had  not  been  in  India,  they  had  connections 
with  India  sufficient  to  render  their  views  authoritative.  Sir  John 
Hawkshaw,  for  a  long  time  the  Consulting  Engineer  of  the  Madras 
Railway,  had  given  the  difference  between  a  narrow  gauge  and  a  broad 

\  CT,uge  of  the  same  carrying-capacity — which  was  the  great  point^^^nas 
£360  per  mile ;  Sir  John  Jowler  had  put  it  at  £633,  Sir  George  Bruce 
at  £200,  and  the  mean  of  Sir  Guilford  Molesworth's  figures  was  £425. 
In  Victoria,  where  the  calculation  had  been  made  very  carefully^  it 
had  been  put  down  as  £261 ;  and  in  South  Australia,  where  thero 
were  two  gauges,  X350  had  been  given.  As  to  the  question  of 
demurrage,  experienced  traffic-managers  knew  the  value  of  time  as 
regarded  trucks,  and  that  it  was  almost  impossible,  where  loading 
and  unloading  took  place  at  a  change  of  gauge,  to  have  always  the 
corresponding  numbers  of  trucks  meeting.  With  regard  to  what 
might  be  called,  for  want  of  a  better  word,  the  fluidity  of  the 
rolling  stock,  in  New  South  Wales  the  gauge  was  imiform,  4  feet 
8i  inches  ;  but  the  seasons  were  quite  different  in  the  north  of  the 
colony  from  what  they  were  in  the  south,  and  consequently  the 
movements  of  grain  and  wool  varied  so  much  that  a  considerably 


*  M.  E.  Kernot,  "Economical  RaUway  Construction  in  Victoria."     Minuteaol 
Proceedings  Inst.  C.E.,  vol.  czzix.  p.  280. 
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smaller  quantity  of  rolling  stock  served  the  country  than  would  Mr.  Borga; 
suffice  if  there  were  two  or  three  gauges.  When  the  pressure 
began  at  one  end  of  the  colony  it  left  the  other.  In  India  such 
facilities  did  not  exist  to  any  large  extent :  that  point  was  em- 
phasized by  recent  news  of  a  large  shortage  of  trucks  for  the  coal- 
traffic  in  India,  which  was  carried  mainly  on  broad-gauge  lines.  It 
would  be  interesting  to  know  whether  the  cost  of  that  single  mishap 
would  not  be  equal  to  a  great  deal  of  the  saving  by  the  reduction  of 
the  gauge.  It  had  been  urged  by  the  advocates  of  narrow-gauge 
lines  that  there  would  be  a  great  saving  in  dead  weight.  But  that 
had  entirely  disappeared.  From  the  Tables  given  by  the  Author 
it  would  seem  that  the  proportions  on  the  two  gauges  were 
practically  the  same,  due,  of  course,  to  the  fact  that  so  much  of  the  | 
loading  was  of  low  specific  gravity.  Goods  of  which  110  cubic  feet  I 
went  to  the  ton  constituted  about  the  maximum  loading  of  a  5-foot 
6- inch  wagon,  the  corresponding  figures  for  the  normal  gauge  and  for 
the  metre  gauge  being  93  cubic  feet  and  75  cubic  feet  respectively. 
Therefore  it  was  impossible  to  utilize  fuUy  the  weight-carrying 
capacity  of  a  small  wagon  with  a  large  portion  of  the  ordinary  traffic 
found  in  India,  such  as  cotton,  skins,  etc.  In  corroboration  he  might 
point  out  that  in  a  particular  year — which  he  had  selected  because 
the  mileages  were  nearly  the  same — the  ton-mileage  of  New  South 
Wales  (having  the  normal  gauge)  was  three  times  the  ton-mileage 
of  Queensland  (having  the  3-foot  6-inch  gauge),  and  the  cost  of  the 
rolling  stock  to  serve  that  traffic  was  thi*ee  times  as  much  in  New 
South  Wales  as  in  Queensland.  There  was  therefore,  as  a  rule,  no 
advantage  whatever  in  the  narrower  gauges  in  regard  to  dead  weight. 
The  late  Sir  Charles  Hutton  Gregory,  Past-President,  had  told 
Mr.  Burge  when  sending  him  out  to  the  Cape  that  he  had  done 
his  best  to  persuade  the  Cape  Government  to  continue  the  4-foot 
8j^-inch  gauge  they  had  already  begun,  but  without  effect :  new 
railways  were  built  on  the  3-foot  6-inch  gauge.  Twenty  years 
later,  when  the  3-foot  6-inch  gauge  had  been  continued  to 
Johannesburg,  and  an  agitation  arose  for  an  even  smaller  gauge, 
the  General  Manager  of  the  Cape  Government  Railways  wrote  in 
his  Report : 

''There  has  been  considerable  agitation  on  the  subject  of  the  laying  of  light 
railways  during  the  last  few  years.  I  see  no  reason  for  changing  the  opinions  I 
expressed  in  1891  and  in  1892  on  this  subject,  and  I  trust  that  Parliament  will 
gravely  consider  the  probable  effect  of  the  introduction  of  a  narrower  gauge  than 
that  of  our  own  railways  before  authorizing  such  a  breach  of  gauge.  If  the  gauge 
originally  adopted  had  been  4  feet  8J  inches  instead  of  8  feet  6  inches  the  journey 
from  Cape  Town  to  Johannesburg  would  be  performed  in  about  half  the  present 
time.     The  effect  of  such  a  saying-  of  time  -on  the  passenger  traffic  would  have 

[the    INST.  C.E.  VOL.  CLXIV.]  D 
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Mr.  Bnrge.  been  enormous.  But  if  the  present  gauge  is  to  be -still  further  reduced  what  will 
posterity  think  of  the  foresight  or  want  of  foresight  in  adopting  a  standard  that 
limits  the  speed  and  carrying  capacity  of  the  train?  When  the  traffic  is  not 
expected  to  be  heavy  I  see  no  reason  why  railways  should  not  be  constructed  with 
less  ballast  than  a  standard  line.  When  the  traffic  improves  the  line  could  be 
better  ballasted  and  prepared  for  quicker  speeds  and  heavier  loads." 

There  was  a  slight  mistake  in  this  passage,  because  the  original 
gauge  was  4  feet  8j^  inches ;  but  the  writer  of  it  was  referring  to  what 
was  determined  subsequently.  It  seemed  deplorable  that  a  great 
country  like  Africa  was  about  to  be  penetrated  from  north  to  south 
with  a  gauge  of  3  feet  6  inches.  Central  Africa  was  being  looked  to 
for  the  future  cotton-supply.  Cotton  was  very  light — just  the  load 
fitted  for  a  wide  gauge ;  and  yet  the  line  had  been  projected  beyond 
the  Zambesi  River  to  Lake  Nyanza,  and  through  to  Cairo,  on  a 
miserable  3-foot  6-inch  gauge.  It  would  be  found  that  the  steam- 
ship-companies, who  were  progressing  faster  than  the  railway- 
projectors,  would  carry  passengers  from  north  to  south  of  Africa 
much  more  quickly  by  steamer  than  the  railways  could  on  a  line  of 
3-foot  6-inch  gauge.  The  conclusion  he  had  come  to  was  that 
ultimately  conversion  was  the  only  proper  course,  though  it  would 
take  a  long  time.  If  the  Government  of  India  had  done  it  in  the 
first  instance,  it  would  have  been  done,  according  to  the  figures  of 
the  Author,  for  about  4j^  millions  more  than  the  Oovemment  had 
spent  up  to  the  present.  Now  conversion  would  cost  about 
32  millions  sterling.  He  hoped  the  Institution  would  give  no 
uncertain  reply  to  the  question  which  had  been  put  before  it  by  the 
Author  in  a  very  moderate  and  impartial  manner. 
Sir  George  Sir  George  B.  Bruce,  Past- President,  having  been  present  at  the 
"*^*  discussion  in  1873,  remembered  well  how  keen  were  the  arguments 
used  upon  both  sides  nearly  33  years  ago.  His  own  estimate  for  the 
difierence  in  cost  between  a  broad-  and  a  narrow-gauge  line,  namely, 
£200  per  mile,  which  had  been  quoted  by  the  last  speaker,  was  less 
than  some  of  the  other  estimates  given  by  engineers  at  that  time, 
probably  because  he  had  been  accustomed  to  work  in  Madras,  where 
the  earthwork  was  done  for  Id.  per  cubic  yard  instead  of  Is.  per 
cubic  yard  paid  in  other  parts  of  the  country  to  English  contractors. 
The  discussion  on  that  occasion  dealt  with  the  desirability  of 
securing  uniformity  of  gauge  and  with  the  enormous  disadvantage  to 
traffic  of  having  a  break.  All  the  engineers  spoke  strongly  on  that 
point.  Then  came  the  question  what  the  cost  would  be,  and  the 
8um  laid  down  was  very  large,  being  based  upon  the  misconception 
that  the  width  of  the  gauge  was  the  element  which  regulated  the  cost 
of  t£eTine.    It  did  nothing  of  the  Jkind.    With  a  coach  of  given  width, 
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nothing  was  gained  bj  putting  the  wheels  closer  together  and  having  SirOeoirji 
a  large  overhang  outside  the  bearing.  The  difference  was  accounted  '^^^^ 
for  by  the  different  conditions  upon  which  the  lines  had  to  be  con- 
structed. If  the  5-fopt  6-inch  line  were  constructed  with  82-lb.  rails 
and  the  metre-gauge  line  with  40-lb.  rails,  if  there  were  large  stations 
in  the  one  case  and  small  stations  in  the  other,  and  if  everything  on 
the  smaller  gauge  were  reduced  to  the  least  possible  dimensions,  of 
course  the  difference  would  be  large ;  but  that  difference  was  not  due 
to  gauge.  As  Mr.  Waring  had  pointed  out,  that  was  not  the  way 
in  which  the  English  railways  had  been  made  in  the  first  instance. 
They  began  as  very  light  lines,  and  as  the  traffic  grew  so  the 
weight  of  the  permanent  way,  as  well  as  the  size  of  the  carriages, 
and  the  station-accommodation  and  workshops  increased.  It  was 
not  the  gauge  that  necessitated  the  increase  of  cost,  but  the  increase 
of  traffic  on  the  line.  Increased  accommodation  in  workshops, 
etc.,  was  only  necessary  when  the  rolling  stock  became  large. 
It  was  a  fallacy  in  1873,  as  it  was  still,  to  confpare  the  two 
things  in  that  way.  As  Mr.  Barlow  then  indicated,  heavy 
traffic  necessitated  the  provision  of  large  sidings.  The  traffic  on 
broad-gauge  lines  was  much  heavier  than  that  on  the  narrow-gauge 
lines ;  the  heavy  traffic  required  the  more  costly  form  of  construc- 
tion, the  other  did  not.  As  he  had  mentioned  in  the  Institution 
before,  about  the  year  1842  he  was  looking  after  some  engines  that 
were  being  put  down  under  Stephenson  on  the  Grand  Jimction 
railway  between  Liverpool  and  Birmingham,  and  the  contractor  for 
the  maintenance  of  the  permanent  way  objected  to  the  engines  because 
they  weighed  16  tons,  and  an  effort  had  to  be  made  to  reduce  their 
weight.  Now,  engineers  thought  nothing  of  16  tons  on  one  axle. 
The  railway  in  question  was  a  line  of  4-foot  8^-inch  gauge  which  had 
since  been  carrying  engines  as  large  as  any  in  the  kingdom.  That 
was  the  proper  way  to  develop.  He  agreed  with  the  last  speaker 
that  the  right  thing  to  do  was,  as  quickly,  quietly,  and  modestly  as 
possible,  to  make  a  change.  He  did  not  think  it  would  cost  anything 
like  the  35  millions  mentioned.  The  proper  step  was  to  get  rid  of  the 
narrow  gauge ;  it  had  done  and  was  doing  good  work,  but  it  involved 
an  unavoidable  element  of  weakness,  and  break  of  gauge  should  not 
be  allowed  to  interfere  with  the  development  of  traffic  all  over  the 
country.  When  a  narrow-gauge  line  reached  the  limit  of  its  capa- 
city, the  best  plan  was  to  put  a  broad-gauge  line  alongside,  make  that 
the  second  line,  and  widen  the  other  as  quickly  as  possible.  That 
might  be  a  counsel  of  perfection,  but  he  thought  perfection  should  be 
aimed  at.  A  great  country  like  India  ought  to  have  the  beet,  and 
he  believed  that  the  course  he  had  outlined  was  the  proper  one, 

D  2 


36      DISCUSSION   ON  THE  RAILWAY-GAUGES  OF  INDIA.       [Minutes  of 

ArG«orgethat  it  would  be  a  great  success,  and  that  not  only  would  it  not 
ruin  the  country,  but  it  would  do  an  immense  amount  of  good  and 
«et  a  good  example.  The  cardinal  error  had  been  made  at  the 
beginning  in  fixing  upon  a  gauge  of  5  feet  6  inches,  and  thus 
setting  people  thinking  how  to  devise  something  cheaper. 

sirHmiry  Sir  Hekbt  Kimber,  Bart.,  M.P.,  remarked  that,  not  being  an 
engineer,  he  would  not  enter  into  the  question  from  the  engineer's 
point  of  view ;  he  looked  at  the  subject  rather  as  one  in  which  the 
problem  h^  reached  such  a  stage,  from  the  commercial  point  of 
view,  as  to  render  the  engineering  questions  involved,  although  they 
were  serious,  of  secondary  importance.  The  question  now  at  issue 
was  not — ^as  it  had  been  in  1873 — what  should  be  the  gauge  of  rail- 
ways in  India  ;  had  it  been  so,  he  might  have  said  something  rather 
adverse  to  the  metre  gauge,  although  he  was  the  chairman  of 
a  company  whose  system  consisted  entirely  of  metre-gauge  lines. 
But  that  stage  had  been  passed  by  at  least  30  years,  and  a  state  of 
affairs  had  now  been  arrived  at  in  which  there  were  two  principal 
gauges  far  advanced,  and  two  minor  gauges,  which  were  still  advanc- 
ing and  doing  good  service.  The  question  was  put  by  the  Author 
in  a  threefold  form:  first,  whether  the  standard  gauge  of  5  feet 
6  inches,  which  was  represented  by  no  less  than  15,000  miles  of  line 
in  actual  working,  should  be  converted  to  the  metre  gauge  ;  secondly, 
whether  the  metre  gauge,  which  was  represented  by  12,000  miles  of 
line  in  actual  working,  should  be  convertetl  to  the  standard  gauge  ; 
and  thirdly,  whether  both  should  be  altered  to  some  other  gauge, 
preferably  the  4  feet  8 J  inches  of  Great  Britain.  What  were  the 
material  facts  with  regard  to  the  first  question  ?  First  of  all,  did 
they  yield  satisfactory  results  when  subjected  to  the  test  to  which 
all  undertakings  had  to  be  submitted,  namely,  good  paying  work 
upon  the  capital  involved,  and  work  which  was  for  the  good  of 
the  community  in  which  the  line  was  established  ?  It  was  shown 
clearly  in  the  Paper  that  the  standard-gauge  lines  paid  a  return 
upon  capital,  which  was  the  first  important  point.  That  might 
be  a  sordid  way  of  looking  at  things,  but  still  it  was  the  test  to 
which  engineers,  at  all  events,  always  submitted  projects  of  public 
utility.  If  a  railway  line  paid  a  good  return  upon  its  capital, 
it  might  be  assumed  that  the  country  in  which  it  was  worked 
also  profited,  otherwise  it  would  not  be  used.  What  were  the 
reasons  for  altering  that  state  of  things?  The  standard-gauge 
system  had  cost  in  round  figures  150  millions  sterling,  and  at  present 
it  was  paying  well.  To  alter  it  would  reduce  its  carrying-capacity, 
which  meant  its  eaming-power.  It  seemed  to  him  that  those 
facts  were  conclusive  against  alteration  of  the  standard  gauge  to 
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narrow  gauge.  But  a  further  argument  was  the  fact  that  the  Sir  Henry 
alteration  would  involve,  according  to  actual  experience,  the  ex- 
penditure of  a  much  larger  amount  of  capital  than  would  be  likely 
to  furnish  a  return.  He  took  it  at  about  £4,000  per  mile — 
though  probably  members  of  the  Institution  might  be  able  to  show 
how  to  do  it  for  less,  if  the  work  were  undertaken  as  a  whole. 
But  putting  the  cost  even  at  X3,000  per  mile,  on  15,000  miles  that  was 
45  millions  sterling.  Was  it  likely,  on  any  reasonable  estimate  based 
upon  the  present  earning-power  and  carrying-capacity,  that  the  stand- 
ard-gauge system  reduced  to  the  metre  gauge  would  pay  not  only  upon 
its  existing  capital  of  £12,000  per  mile,  but  also  upon  an  additional 
X3,000  to  £4,000  per  mile  ?  For  those  reasons  he  dismissed  from 
further  consideration  the  first  branch  of  the  problem,  and  he  would 
certainly  vote  against  the  reduction  of  the  standard  gauge  to  the 
metre  gauge.  For  similar  reasons  he  would  vote  against  its  re- 
duction even  to  a  4-foot  8j^-inch  gauge.  The  next  branch  of  the 
problem  dealt  with  the  alteration  of  the  metre  gauge  to  the 
standard  gauge,  and  the  first  part  of  his  argument  would  apply 
almost  equaUy  to  that.  It  had  cost,  say,  £5,000  per  mile  for  the 
12,000  miles,  which  was  60  millions  sterling.  On  that  capital  it  paid 
a  dividend ;  and  the  country  derived  from  the  use  of  the  railway 
a  profit  which  made  it  worth  while  to  use  it  and  to  pay  a  fair 
return  upon  its  capital.  His  own  company  (the  South  Indian 
Railway  Company)  paid,  and  had  paid  for  some  years,  7^  per  cent, 
on  the  whole  of  the  capital.  Not  the  least  of  the  benefits  it  was 
able  to  show  was  £140,000  per  annum  of  actual  profit,  which  was 
paid  into  the  Indian  Exchequer,  upon  British  money  used  in 
the  form  of  the  Secretary  of  State's  capital,  over  and  above  the 
3  per  cent,  on  capital  cost.  Therefore  it  could  be  claimed  that 
the  metre-gauge  system  paid,  and  that  the  Company  was  doing 
not  only  reproductive  work  in  the  sense  of  paying  an  ample 
return  on  the  capital,  but  also  a  service  to  the  people  of  India 
which  was  beyond  price.  The  cost  of  conversion  was  variously 
taken,  upon  the  basis  of  specific  cases,  as  being  between  £2,800 
and  £4,100  per  mile,  but  he  believed  that  it  would  not  cost  more 
than  £3,000  per  mile,  which  for  12,000  miles  would  be  36  millions 
sterling.  No  doubt  it  would  increase  the  carrying-capacity  and 
the  eaming-power,  and  there  had  been  cases  in  actual  practice  ia 
which  it  had  been  found  expedient  to  do  this  ;  but  he  did  not  wish 
to  deal  so  much  with  individual  and  local  cases  as  with  the  general 
subject  for  the  whole  of  India,  jvhich  he  imagined  was  the  object  of 
the  Author.  The  third  branch  of  the  problem  had  still  to  be 
conbidered,  namely,  the  alteration  of  both  gauges  to  4  feet  Bj^  inches. 
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Sir  Henry  For  some  years,  while  the  alteration  was  taking  place,  oostlj  opera- 
'  tions  would  be  going  on,  upon  which  no  return  could  be  expected 
until  the  work  was  completed,  and  those  operations  would  dislocate 
more  or  less  the  traffic  of  200  millions  of  people.  The  Author  him- 
self, after  stating  the  problem  in  that  threefold  form,  rather  reduced 
it  to  one  of  smaller  dimensions,  because  he  said  that  the  question  now 
was  whether  it  would  be  better  in  the  present  condition  of  the 
system  of  Indian  railways  to  substitute  a  single  standard  track  or 
to  double  the  metre-gauge  lines.  He  was  getting  closer  to  his  subject 
there ;  but,  with  great  deference  to  him  as  a  man  for  whose  judg- 
ment and  experience  Sir  Henry  Kimber  had  profound  respect,  he 
thought  perhaps  the  Author  left  the  reader  in  some  confusion.  Did 
he  abandon  the  threefold  problem  of  conversion  altogether,  and 
propound  this  further  question  in  reference  to  future  construction 
only?  On  p.  8  the  Author  said  that  confusion  would  increase 
from  year  to  year  unless  some  more  definite  policy  was  adhered  to  than 
that  which  had  been  followed  during  the  last  30  years.  That  Sir 
Henry  took  to  be  the  main  object  of  the  Paper.  The  question 
then  reduced  to  a  twofold  problem,  namely,  whether  a  single 
standard  gauge  should  be  substituted  for  the  two  existing  systems, 
or  whether  the  metre-gauge  lines  should  be  doubled.  In  another 
part  of  the  Paper  it  was  shown  clearly  that  doubling  a  metre-gauge 
line  would  increase  its  carrying-capacity  four  or  five  times  at  least, 
and  Sir  Henry  believed  that  was  right.  Not  only  was  the  carrying 
capacity  of  a  mile  of  line  increased,  but  the  speed  was  also  increased 
when  the  track  was  doubled ;  and  he  thought  the  advantage  which 
was  obtained  by  doubling  a  track  had  never  been  appreciated  at  its 
real  value.  The  proposal  to  substitute  a  single  standard-gauge 
track  was  only  another  way  of  putting  the  second  part  of  the 
first  problem — changing  the  metre  gauge  to  the  standard  gauge — 
of  which  he  had  already  disposed.  The  question  of  doubling  the 
(metre-gauge)  titick  for  about  15  miles  out  of  Madras  to  Pallavaram 
would  shortly  come  before  the  Board  of  the  South  Indian  Railway 
Company.  The  question  of  doubling  always  arose  first  at  termini  : 
suburban  traffic  sprang  up,  and  the  track  was  doubled  for  a  few 
miles;  in  time  that  would  be  extended,  and  so  the  system  would 
grow.  But  each  gauge  would  grow  as  a  single  track  in  the  first 
instance,  and  it  would  be  many  years  before  local  traffic  justified 
the  doubling  of  either  throughout.  Therefore  he  considered  that 
the  best  policy  for  India  as  a  whole  was  to  let  the  two  gauges 
continue  to  grow.  They  had  grown  to  a  point  at  which  they  were 
profitable,  they  were  doing  good  service  to  the  population,  and  they 
paid  interest  upon    the  capital.     As   they  advanced  mile  by  mile. 
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whether  on  the  standard  gauge  or  on  the  metre  gauge,  they  were  paying  Sir  Hennr 
their  way,  and  that  was  a  very  important  point.  The  policy  for  the  °* 
whole  of  India  was  always  suhject  to  variation  in  dealing  with 
particular  cases  in  a  special  manner,  hut  he  hoped  to  see  the  day  when 
that  general  policy  would  he  adopted.  Both  systems  were  plants 
of  strong  growth,  yielding  fruit :  let  them  hoth  grow  according  to  the 
exigencies  of  the  time,  year  by  year,  and  mile  by  mile.  The  metre 
gauge  and  the  standard  gauge  would  penetrate  throughout  the  whole 
of  India,  and  all  the  large  centres  of  trade  and  termini  would  in  time 
be  connected  by  the  metre-gauge  as  well  as  by  the  standard-gauge 
system.  Meanwhile,  engineers  should  apply  their  inventive  powers 
to  the  provision  of  mechanical  facilities  for  exchange  of  traffic  at 
points  where  transhipment  was  necessary ;  there  was  room  for  great 
improvement  on  existing  arrangements.  The  effect  would  be  remark- 
able in  one  way.  In  times  of  emergency,  such  as  military  exigencies, 
that  plan  would  give  the  advantages  of  through  double  tracks,  one  line 
being  made  an  up  line  and  the  other  a  down  line.  Already  the  difficulty 
of  want  of  speed  with  the  single  track  had  been  met  in  times  of 
famine  by  making  it  an  up  line  for  3  or  4  days  together,  with  no 
return  traffic.  Both  systems  should  ultimately  meet  at  all  terminals 
and  at  the  coal-fields,  and  should  tap  the  ports  and  the  large 
presidency  towns.  The  same  problem  was  cropping  up  in  Natal ;  there 
was  a  single  line  500  miles  long  into  the  Transvaal,  and  the  question 
was  being  debated  whether  it  should  be  doubled,  or  whether  a  second 
line  should  be  built  opening  up  a  different  country,  but  still  reaching 
both  terminals  of  the  first  line,  with  intermediate  branches  touching 
the  capital,  Pietermaritzburg,  and  any  other  important  centres ;  so  that 
these  centres  would  be  connected,  and  there  would  be  an  up  and  a  down 
line,  yet  with  only  the  expense  of  a  single  track  in  each  case.  India  was 
a  vast  coimtry.  The  railway-authorities  had  already  been  authorized, 
almost  ordered,  by  the  Government,  to  make  lines  in  Southern  India 
which  competed  with  lines  they  had  already  made;  and  although 
they  looked  rather  askance  at  it,  he  believed  the  policy  of  the 
Government  was  correct  in  allowing  those  lines  to  be  made,  because 
they  opened  up  fresh  country.  He  thought  that  what  he  had  put 
forward  would  be  a  sufficiently  definite  policy  to  aim  at ;  it  would 
aUow  the  two  systems  to  grow ;  it  would  be  not  only  letting  well 
alone,  but  improving  upon  it ;  and  in  the  ultimate  result  he  believed 
a  state  of  affairs  would  be  arrived  at  which  would  afford  all  the 
benefits  of  double  tracks,  with  greater  strategical  value  in  times 
of  emergency,  such  as  military  difficulties  or  famine.  He  had 
been  much  interested  in  the  remarks  of  the  engineers  who  had 
already  spoken  in  the  discussion,  yet  it  seemed  to  him  as  a  commercial 
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Sir  Henry  man  that  thej  had  dealt  with  subjects  requiring  attention  in  the 
execution  of  a  project  when  resolved  upon,  rather  than  with  the 
primary  discussion  of  the  policy  to  be  adopted. 

biSworth.  Sir  Guilford  Molesworth,  K.G.I.E.,  Past-President,  obseryed 
that  he  had  lately  been  told  that  there  was  a  general  impression 
among  engineers  that  he  was  the  father  of  the  break  of  gauge  in 
India ;  and  he  wished  to  repudiate  emphatically  the  paternity  which 
had  thus  been  thrust  upon  him.  Before  going  to  India  he  had 
successfully  resisted  the  break  of  gauge  in  Ceylon,  and  after  that 
he  wrote  a  strong  memorandum  to  the  Secretary  of  State  for 
the  Colonies  exposing  the  fallacies  which  had  led  to  the  craze 
for  exceptionally  narrow  gauges;  and  he  had  every  reason  to 
believe  that  his  antagonism  to  the  break  of  gauge  was  the  cause 
of  postponing  his  appointment  as  Consulting  Engineer  to  the 
Indian  State  Eailways  for  more  than  a  year,  pending  the  settlement 
of  the  gauge  question.  As  soon  as  he  arrived  in  India,  Lord 
Mayo,  the  Viceroy  at  that  time,  said  to  him,  "  I  wish  you 
distinctly  to  understand  that  the  question  of  the  gauge  of  railways 
has  been  settled,  and  must  not  be  re-opened."  Although  he 
considered  the  break  of  gauge  in  India  to  be  a  very  mistaken  policy, 
it  had  frequently  fallen  to  his  lot  to  take  up  the  cudgels  for  the  metre 
gauge,  and  to  defend  it  from  the  intemperate  and  unfair  arguments 

Iof  its  opponents.  He  had  nothing  to  say  against  the  metre  gauge  as 
a  gauge,  but  he  did  think  that  the  standard  gauge  was  better  suited 
than  the  metre^  g^^g^  to  the  bulky  agricultiirai  traffic  of  India. 
The  Author  rightly  did  not  claim  that  an  exact  comparison  could 
be  made  on  the  statistics  he  gave,  because  the  conditions  varied. 
Statistics,  like  mathematics,  were  valuable  tools  when  rightly  used, 
but  when  used  without  a  complete  knowledge  of  all  the  facts 
affecting  the  case,  they  were  apt  to  cut  in  the  wrong  direction.  He 
had  been  confronted  over  and  over  again  with  the  misiise  of 
statistics,  more  especially  with  regard  to  the  gauge  question.  Look- 
ing back  on  all  he  had  said  and  written  on  the  question,  it  was 
possible  that  he  himself  might  have  misused  statistics  unconsciously. 
He  had  no  recollection  of  having  estimated  the  difference  of  oast 
between  the  standard  and  the  meti'e  gauge  as  being  about  £400  per 
mile,  as  mentioned  by  Mr.  Burge ;  but  if  he  were  rash  enough,  after 
the  experience  he  had  had,  to  make  an  estimate  now,  he  would  put  it 
at  a  much  lower  figure.  He  had  made  no  pronouncement  upon  the 
subject  since  about  24  years  ago,  when  the  Government  of  India  asked 
him  to  formulate  some  general  idea  of  the  difference  between  the  cost 
of  the  two  gauges.  He  replied  that  it  was  simply  impossible  to  lay  down 
anything^Uke  aiutioj  it  would  diffV)r  in  every  case,     He  brought 
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forward  some  extreme  figures  to  show  that  impossibility,  and  to  his  sir  Guilfor 
astonishment,  he  discovered  2  years  later  that  a  witness,  giving 
evidence  before  a  Railway  Committee  in  the  House  of  Commons, 
named  him  as  the  author  of  the  ridiculous  statement  that  the 
difference  of  cost  between  the  standard  and  the  metre  gauge  was 
5  per  cent,  in  mountainous  country,  and  33  per  cent,  in  the  plains. 
He  afterwards  traced  that  mistake  to  an  officer  of  the  Bo3ral 
Engineers  who  had  read  his  note  carelessly,  and  had  utterly  mis- 
apprehended it.  Anyone  taking  up  the  Author's  Tables  and,  with- 
out knowledge  of  the  actual  facts,  looking  at  the  averages,  would 
come  to  the  conclusion  that  the  respective  costs  of  the  two  gauges 
per  mile  were  about  XI  1,800  and  £4,750 ;  but  it  was  scarcely  necessary 
to  say  that  such  a  conclusion  would  be  absolutely  misleading.  The 
railway  history  of  India  might  be  divided  into  two  epochs,  one 
beginni^  about  1850,  and  the  other  about  J.870.  All  the  metre- 
gauge  railways  in  Table  II  (p.  17)  had  been  made  during  the  latter 
period,  and  six  out  of  the  eight  standard-gauge  railways  in  Table  I 
had  been  made  in  the  earlier  period,  when  the  conditions 
affecting  capital  cost  were  absolutely  different.  The  change 
of  currency  in  1873  completely  altered  the  purchasing-power  of  the 
English  monetary  standard  to  an  extent  varying  between  30  and 
50  per  cent.  Next,  the  high  rates  of  guarantee  formed  a  sort 
of  premium  on  the  increase  of  capital  account.  Further,  the 
capital  of  a  railway  always  increased  with  its  age,  and  the  railways 
of  the  earlier  period  were  about  20  years  older  than  the  metre-gauge 
lines.  Lord  Lawrence  had  drawn  attention  to  that  fact  in  a  Minute 
of  1870.  He  then  said  that  he  regarded  this  danger  with  great 
concern ;  and  that  if  the  Government  was  to  avoid  it,  some  means  must 
be  found  of  putting  an  effectual  stop  to  the  insidious  growth  of  the 
capital  on  the  old  lines.  Before  Sir  Guilford  Molesworth  went  from 
Ceylon  to  India,  with  the  view  of  checking  inflation  of  the  capital 
account,  he  closed  that  account  for  the  Ceylon  railways,  with  the 
happiest  results ;  and  in  India  he  had  endeavoured  to  carry  out,  as  far 
as  possible,  the  same  principle  of  checking  the  inflation  of  the  capital 
account  on  the  metre-gauge  State  railways,  by  meeting  the  minor 
additions  to  the  line  from  revenue.  Although  that  principle  had  been 
admitted  to  be  sound,  it  had  been  abandoned  after  a  time  to  a  certain 
extent,  owing  to  the  difficulty  caused  by  comparisons,  made  in  England 
on  crude  statistics,  between  the  working-expenses  of  State  and 
guaranteed  railways ;  and  he  had  been  accused — he  admitted  with 
some  justice — of  having  damaged  the  State  railways  in  the  eyes  of 
the  Home  Government  by  pressing  this  policy.  Another  cause  of 
the  higher  cost  of   the  lines  built   in  the  earlier  period  was  the 
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r  Guilford  difficulty  of  keeping  down  the  capital  account.  Lord  Lawrenoe 
^  had  stated  that  much  of  the  wasteful  expenditure  incmred  in 
connection  with  the  Indian  railways  had  been  fuUy  pointed  out, 
before  it  was  too  late  to  stop  it^  by  the  (Government  offiekk; 
but  that  these  officials  had  not  on  all  occasions  been  supported 
by  the  Goyemment  in  their  attempts  to  enforce  economy. 
Again,  all  the  railwa3n9  of  the  earlier  period  had  been  oonstracted 
under  lucrative  contracts,  while  the  later  ones  had  been  oonstracted 
chiefly  under  departmental  supervision.  The  earlier  railways 
had  a  very  expensive  type  of  permanent  way,  and  very  heavy 
rails ;  while  the  later  railways  had  had  the  advantage  of  improve- 
ments in  design  and  execution  of  works,  cheaper  bridgework,  and 
the  substitution  of  steel  for  iron.  Lastly,  the  premium  paid  upon 
the  purchase  of  the  guaranteed  railwa3n9  had  added  immensely 
to  their  capital ;  in  the  case  of  the  East  Indian  railway  it  had 
added  £3,000  per  mile  to  the  capital  cost.  Those  facts  showed  that 
the  earlier  railways  must  be  put  out  of  court  for  any  comparison 
with  the  metre-gauge  railways  of  the  later  period.  Eliminating 
those,  there  were  left  for  comparison  only  the  Bengal-Nagpur  and 
the  North- Western  railways.  He  was  not  personally  acquainted 
with  the  Bengal-Nagpur  railway,  with  the  exception  of  the  first 
145  miles,  which  had  been  converted  from  metre  gauge  to  standard 
gauge,  and  therefore  he  could  not  speak  with  any  great  authority ;  but 
he  was  aware  that  the  country  traversed  necessitated*  the  construction 
of  many  tunnels,  and  there  were  some  very  formidable  rivers  to  be 
crossed.  Therefore  he  did  not  think  it  could  be  fairly  brought  into 
comparison.  But  he  had  an  intimate  acquaintance  with  the 
North-Western  railway,  and  the  very  heavy  works  on  that  line  would 
quite  shut  it  out  from  a  fair  comparison,  unless  about  50  per  cent, 
were  deducted  from  its  capital  cost.  Fii*st  of  all,  the  railway  crossed 
gigantic  rivers  flowing  from  the  Hiipalaya  mountcdns.  The  SuUej, 
the  Beas,  and  the  Jumna,  whose  three  bridges  aggregated  2]^  miles  in 
length,  had  many  of  their  piers  washed  away  almost  immediately  after 
the  railway  was  open  for  traffic.  The  three  great  bridges  over  the 
Ravi,  the  Chenab  and  the  Jhelum,  aggregating  about  3  miles  in  length, 
with  extremely  expensive  training- works,  had  been  first  constructed 
on  the  metre  gauge,  and  had  afterwards  hail  to  be  reconstructed  on 
the  standard  gauge,  at  considerable  cost.  In  addition,  the  Sutlej  had 
been  bridged  twice,  and  the  Jhelum  once,  the  lengths  of  the  three 
bridges  aggregating  about  2  miles ;  while  the  Indus  had  been 
bridged  three  times,  once  with  a  very  expensive  cantilever  bridge. 
There  was  also  an  immense  amount  of  heavy  work  in  mountainouB 
country,  and  not  only  a  temporary,  but  also  a  heavy  permanent 
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line  up  the  great  Bolan  Pass.  Between  Sibi  and  Pishin  there  Sir  Guilford 
was  a  very  heavy  country,  including  the  great  Chuppa  Rift,  the 
Mud  Gorge,  and  several  other  heavy  works.  Beyond  that  the  great 
Amran  range  had  to  be  crossed,  with  a  tunnel  2j^  miles  in  length 
through  the  Khojak  Pass.  The  railway  between  Jhelum  and  Pindi  was 
in  very  broken  country,  involving  heavy  work,  which  was  immensely 
increased  by  the  fact  that  the  line  was  first  built  on  a  gradient  of  1 
in  50,  contrary  to  his  advice,  and  was  afterwards  re-graded,  involving 
almost  the  building  of  a  second  line,  through  the  heaviest  part  of  the 
country,  at  a  very  heavy  cost.  The  cost  of  that  line  had  also  been 
increased  enormously  by  its  being  a  work  of  emergency  undertaken 
during  the  war,  his  instructions  to  the  Chief  Engineer  at  that  time 
being :  '*  You  will  have  carte  blanche  as  to  money ;  you  will  act 
upon  your  own  responsibility  so  as  to  avoid  waste  of  time  by  un- 
necessary reference ;  and  the  only  limits  imposed  upon  you  are,  not 
to  interfere  with  the  military  movements  on  the  trunk  road,  and  not 
to  take  carriage  from  the  military  transport  department."  There  was 
also  heavy  work  in  the  tunnel  through  the  Margalla  Pass,  and  a  large 
number  of  temporary  lines  had  been  made  where  permanent  lines 
were  necessary,  especially  on  the  banks  of  the  Indus,  where  there 
were  a  good  many  tunnels  and  rock  cuttings.  Again,  the  line  between 
Jhelum  and  Pindi,  and  in  the  Indus  Valley,  had  been  begun  as  a 
metre-gauge  line ;  that  between  Lahore  and  Pindi  had  actually  been 
opened  for  traffic  as  a  metre-gauge  line,  the  construction  trains  of  the 
standard -gauge  line  running  side  by  side  with  the  metre-gauge  traffic. 
All  those  facts,  he  thought,  justified  the  view  that  unless  the  cost  per 
mile,  which  was  put  down  as  £9,600,  was  reduced  by  50  per  cent., 
it  would  not  be  fair  to  bring  it  into  comparison  with  the  metre-gauge 
lines.  The  cost  of  the  light  standard-gauge  line  in  Ceylon  had  been 
given  by  Mr.  Waring  as  about  X3,600  per  mile.  For  the  extension 
of  the  Nizam's  railways  the  cost  was  a  little  more  than  £3,000  per 
mile,  with  rails  weighing  66  lbs.  per  yard,  and  steel  sleepers ;  but  this 
capital  cost  had  been  more  than  doubled  by  the  premium  on  the  sale 
of  the  original  line  by  the  Nizam's  Government  to  the  company. 
With  regard  to  the  Ceylon  light  line,  a  curious  comparison  had  been 
made.  The  standard-gauge  line  cost  only  about  half  as  much  as  the 
2 -foot  6-inch  gauge  line.  The  cost  of  permanent  way  and  sleepers, 
including  laying,  was  only  X45  per  mile  more  than  for  that  of  the 
2-foot  6-inch  gauge,  but  the  rolling  stock  for  the  2-foot  6-inch  gauge 
cost  £600  per  mile  more  than  that  of  the  standard  gauge.  With 
regard  to  the  returns  on  capital  shown  in  the  Author's  Tables,  Sir 
Guilford  Molesworth  thought  he  had  demonstrated  that  the  cost  of 
the  standard  gauge  had  been  put  far  too  high  for  the  purpose  of 
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tr  GnilfoTd  comparison,  in  consequence  of  inflation  of  capital  and  other  con- 
o  Mwo     .  ^jj^Iqj^  .  ^j^g  returns  on  capital  ought  therefore  to  be  far  higher  than 
was  indicated  by  the  averages  in  the  Tables.     The  other  items  in  the 
Paper  were  not  affected  by  the  capital  cost,  and  he  thought  the 
Author  had  fully  established  the  conclusions  he  had  summed  up  on  p.  9. 
He  could  not  agree  with  the  Author  that,  had  the  metre-gauge  policy 
not  been  allowed,  about  5,000  miles  of   the  present   railway-lines 
would  probably  not  be  in  existence.     If  a  light  standard  gauge  had 
been  adopted,  with  rails  capable  of  taking  the  ordinary  standard-gauge 
carriage-  and  wagon-stock,  it  would  have  cost  India  less  than  it  had 
done,  because  the  initial  cost  would  have  been  very  little  more,  and 
that  little  would  have  been  more  than  counterbalanoed  by  the  loss 
occasioned  by  changes  of  gauge,  by  the  loss  and  expenses  of  transfer,  by 
the  need  for  additional  rolling  stock,  and  by  the  cost  of  construction 
of  lines  necessary  to  link  together  the  several  systems.    The  evil  of  the 
break  of  gauge  had  now  advanced  too  far  to  leave  room  for  any  hope 
that  unity  of  gauge  could  be  restored  to  India.     He  thought  the  only 
thing   to  be   done  was  to  minimize  the  evil  as  far  as  possible  by 
restricting  it  to  certain  defined   areas,  and  he  suggested  that  two 
courses  were  absolutely  necessary  in  the  near  futiure.     First,  instead 
of  doubling  the  metre  gauge,  to  adopt  the  practical  suggestion  made 
by  Sir  George  Bruce,  and  put  down  the  second  track  as  a  standard- 
gauge  track  between  Ahmudabad  and  Agra  and  Delhi,  leaving  the 
metre-gauge  track  to  be  widened  at  leisure.     Secondly,  to  give  the 
metre-gauge  system   north   of   the   Ganges  access  to   Calcutta  by 
bridging  the  Ganges,  and  to  constiaict  a  metre-gauge    double  line 
fi*om  the  Ganges  to  Calcutta. 
[r.  Shelford.      Mr.  FREDERIC  Shelford  understood  that  the  Author's  motive  for 
presenting  the  Paper  was  that  the  Government  of  India  desired  to 
ascertain  the  views  of  the  Institution  on  a  problem  of  some  difficulty ; 
and  plain  advice  had  certainly  been  forthcoming,  namely,  convert 
the  metre-gauge  line  to  the  standard  gauge  as  quickly  as  possible^ 
as  the  longer  it  was  delayed  the  more  it  would  cost.     He  was  not 
sure,  however,  that  the  Government  of  India  would  be  able  to  adopt 
that  advice,  on  account  of  the  expense,  which  had  been  an  obstacle 
in  the   past,  and  would  probably  be  so  in  the  future.     It  seemed 
to  him  that  the  most  likely  course  of  events  was  that  the   metre 
gauge   and   the   standard   gauge   would   be   allowed   to   grow   side 
by  side  until   they   covered   practically  the  whole  of   India,   after 
which   the   metre    gauge   would    no   doubt    be   converted    to    th& 
standard  gauge  bit   by   bit.      He   did   not  think  such  a  develop- 
ment  of    the   railway   system   of   India  would  be   a  happy   one; 
for  when  tlie  metrc-giiuge  lines  had  been  converted  to  the  stajidard 
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gauge  there  would  still  be  a  disproportion  between  the  dimensions  Mr.  Shelloi' 
allowed  on  the  standard  gauge  and  the  gauge  itself,  as  wiell  as  an 
unnecessary  duplication  of  lines  on  the  standard  gauge  all  over  India. 
He  was  afraid  India  would  always  bear  the  marks  of  the  mistakes 
that  had  been  made  in  the  past.  India  had  come  to  the  Institution 
to  learn  something :  what  could  the  Institution  learn  from  India  ? 
Surely  the  map  (Fig.  1,  Plate  2)  showed  the  importance  of  avoiding 
at  the  beginning  the  introduction  of  any  gauge  but  the  standard 
gauge.  It  might  seem  easy  to  those  who  had  not  had  experience  of 
the  matter  to  make  laws  and  regulations  to  prevent  the  introduction 
of  any  gauge  but  the  standard  gauge  in  a  country;  but  it  was 
not  so,  as  he  had  found  from  personal  experience.  The  course 
of  events  was  often  something  like  the  following.  A  government 
in  a  new  country  might  construct  a  main  line  of  a  certain  gauge. 
Five  miles  off  that  line  there  was,  say,  a  mine  or  an  estate  desiring 
communication  with  the  main  line.  The  company  working  the 
mine  or  estate  was  unable  to  afford  the  cost  of  the  construction 
of  a  line  of  standard  gauge.  The  consequence  was  that  it  built 
a  branch  line  5  or  6  miles  in  length,  of  such  small  gauge  as  it  was 
able  to  afford.  Five  miles  farther  away  there  might  be  another  mine 
or  estate,  which,  desiring  to  have  similar  means  of  communication, 
arranged  with  the  first  company  to  extend  its  narrow-gauge  line  to 
their  property ;  and  very  likely  a  third  estate  arranged  for  the  same 
thing.  One  day  the  Government  discovered  that  it  had  a  main  line  of 
a  certain  gauge,  from  which  had  sprung  an  important  branch  of  narrow  < 

gauge  but  considerable  length,  looking  as  if  it  were  likely  to  spread 
over  the  country.  It  was  extremely  difficult  to  know  how  to  deal 
with  a  problem  of  that  sort.  The  builders  of  the  first  small  branch 
generally  proceeded  on  the  idea  that  if  they  built  the  line  of  a  small 
gauge,  and  it  were  afterwards  desired  to  convert  it  to  standard 
gauge,  it  could  be  pulled  up.  But  it  never  was  pulled  up.  Most 
likely  the  bridges  were  strengthened,  and  the  line  was  adapted 
to  carry  heavier  loads ;  but  the  gauge  remained  the  same.  The  only 
solution  he  knew  of  in  a  case  of  that  sort  was  for  the  Government  to 
say  at  the  outset,  if  it  was  unable  to  build  branch  lines  itself,  that 
such  lines  must  be  constructed  of  the  standard  gauge,  or  of  some 
small  gauge  which  could  not  extend  all  over  the  country.  For 
instance,  a  gauge  of  less  than  2  feet  was  not  likely  to  spread  very 
far,  because,  as  the  line  extended  and  the  traffic  increased,  it  would 
be  found  impossible  to  put  an  engine  on  the  road  that  would  haul 
the  loads.  He  was  glad  to  say  that  in  Africa  rather  better  arrange- 
ments were  being  made  with  regard  to  gauges.  In  the  British 
possessions  in  Africa  all  the  railways  were  constructed  to  a  gauge 
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Shalford.  of  3  feet  6  inches  with  the  exception  of  Egypt,  which  began  witii 
4  feet  8^  inches,  but  was  now  extending  southward  on  the  3-foot 
6-inch  gauge.  The  gauge  of  the  Sierra  Leone  Gk>Temment  railway 
was  2  feet  6  inches,  but  it  was  isolated,  and  likely  to  remain  so  for 
many  years  to  come.  The  Uganda  railway,  on  the  east  side  of  Africa, 
was  on  the  metre  gauge,  following  Indian  practice,  but  it  would  be 
converted  to  3  feet  6  inches  in  due  course.  Whether  3  feet  6  inches 
was  the  right  gauge  was  a  matter  with  which  the  discussion  was  not 
concerned.  Mr.  Burge  had  spoken  of  it  in  rather  a  disparaging 
way,  but  he  might  not  know  that  the  engines  and  rolling  stock  of 
the  present  day  on  the  3-foot  6-inch  gauge  would  have  been  con- 
sidered heavy  on  the  4-foot  8^-inch  gauge  ahout  30  years  ago. 

Hr.Bou.  Mr.  A.  Ross  thought  it  would  be  generally  agreed  that  break  of 
gauge  was  a  great  misfortune  to  a  country,  and  a  serious  hindrance  to 
its  commercial  progress.  When  a  new  country  was  being  opened 
up  by  a  railway  it  was  not  so  much  the  existing  traffic  that  had  to 
be  taken  into  consideration  as  the  prospective  advancement  of  the 
country ;  and  the  gauge  should  be  such  as  would  carry  the  railway 
through  to  the  end.  India  had  always  been  a  great  country ;  and 
the  fact  of  the  5-foot  6-inch  gauge  having  been  established  as  a 
standard  showed  that  the  British  people  had  been  of  opinion  that 
it  would  be  greater  still  in  the  future.  The  evil  effects  of  break  of 
gauge  were  well  known  at  home  at  that  time.  In  fact,  the  battle 
of  the  gauges  had  been  fought,  and  England  had  established  its 
own  standard  of  4  feet  8^  inches ;  and  that  lead  had  been  followed 
by  Central  Europe,  the  United  States,  Canada,  and  other  places.  It 
was  unaccountable,  therefore,  that  as  late  as  1873  the  Government 
of  India  should  revert  to  the  metre  gauge.  In  order  to  demonstrate 
graphically  that  the  cost  of  constructing  a  railway  was  not  pro- 
portionate to  the  gauge,  he  had  placed  on  the  wall  two  sections 
of  a  20-foot  cutting,  one  for  a  gauge  of  4  feet  8J^  inches  and 
the  other  for  a  metre  gauge.  The  black  perpendicular  strip  on  the 
wider  gauge  represented  a  width  of  1  foot  5^  inches,  the  difference 
between  the  two  (Figs,  9).  That  strip  meant  only  0*18  acre  of 
land  per  mile  of  railway ;  and  the  extra  road-bed  was  only  840  square 
yards  per  mile.  The  excavation  for  a  20-foot  cutting  on  the  wider 
gauge  represented  only  3  per  cent,  more  than  that  on  the  metre  gauge ; 
for  a  10-foot  cutting  it  would  be  5  per  cent. ;  and  of  course  for  a 
surface  line  there  was  no  excavation  to  be  considered.  The  sleepers 
of  the  wider  gauge  would  be  3  feet  longer,  but  the  remainder  of  the 
section,  the  drainage-slopes,  fences,  etc.,  would  be  common  to  both. 
He  did  not  give  any  figures  to  show  the  difference  in  cost,  because  the 
conditions  in  India  were  different  from  those  at  home.    It  seemed  to 
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him  that  in  a  new  country  it  was  necessary  to  have  what  might  be  mt.  Bosi. 
called  a  pioneer  railway,  and  that  pioneer  railway  should  be  of  the 
gauge  which  it  might  be  assumed  would  last.  In  order  to  reduce 
the  cost,  the  weight  per  axle  and  the  minimum  distance  between 
the  axles,  ought  to  be  fixed,  or  in  other  words,  the  load  ought 
to  be  distributed.  The  whole  of  the  material,  rails,  sleepers,  and 
other  parts,  would  be  of  the  same  weight  as  for  a  narrow  gauge. 
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The  difference  would  then  be  found  to  be  so  small  that  no  engineer 
who  thought  the  matter  out  would  recommend  the  narrow  gauge  for 
a  new  country  with  any  prospects.  It  would  be  recollected  that  in 
1896  a  Light  Railway  Act  was  passed  in  England.  No  condition 
was  laid  down  as  to  gauge,  but  in  practice  it  had  resolved  itself  into 
adopting  the  standard  gauge  of  the  country,  with  the  weight  of  the 
permanent  way  and  the  rolling  loads  reduced.  No  doubt  in  a  vast 
country  there  were  cases  in  which  a  narrow  gauge  really  became  a 
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Ifr.  R088.  necessity,  e.g,,  isolated  mountainous  districts,  mining  settlements 
on  high  ground,  and  to  and  from  such  high  lands  and  isolated 
docks ;  but  those  were  exceptions,  and  as  a  general  rule  the  normal 
gauge  should  not  be  broken.  He  put  forward  England  as  affording 
an  example  of  a  good  normal  gauge,  but  he  hoped  that  in  any 
new  country  the  mistake  would  not  be  made  of  limiting  the  loading- 
gauge  as  had  been  done  at  home.  The  loading-gauge  had  been 
limited  by  structures  such  as  tunnels  and  bridges,  with  the  result 
that  on  the  continent  of  Europe,  and  in  America,  where  the  same 
limits  had  not  been  imposed,  it  was  passible  to  carry  a  much  larger 
load  than  in  England.  He  would  not  make  any  recommendations 
as  to  India,  as  he  had  never  had  the  privilege  of  visiting  the  country; 
but  it  appeared  to  him  to  be  a  mistake  to  continue  advancing  narrow- 
gauge  lines,  except  as  connecting  links  between  existing  lines  of 
narrow  gauge.  The  standard  gauge  of  5  feet  6  inches  was  a  mag- 
nificent gauge  for  the  locomotive  engineer,  because  he  could  easily 
build  for  it  very  powerful  engines :  it  was  also  a  gauge  which  enabled 
bulky  loads  to  be  carried  in  a  compact  manner.  He  would  therefore 
encourage  the  development  of  the  standard  gauge  of  5  feet  6  inches, 
and  discourage  the  advancement  of  the  metre  gauge. 
Mr.  Wilde.  Mr.  S.  J.  WiLDE  remarked  that  the  discussion  seemed  to  him  to 
have  turned  rather  on  the  wrong  point.  The  question  at  issue  was 
not  which  was  the  better  gauge — the  broad  or  the  narrow — but  what 
was  the  be.st  thing  to  be  done  in  India  under  the  present  circum- 
stances. One  element  had  not  been  mentioned,  either  in  the  Paper 
or  in  the  discussion.  In  addition  to  all  the  commercial  questions, 
there  was  the  Imperial  question — the  necessity  of  having  plenty  of 
rolling  stock  in  the  north  in  the  event  of  war.  In  the  north,  south 
of  Delhi,  there  was  a  large  network  of  narrow-gauge  lines ;  and  he 
believed  that  in  addition  to  the  three  schemes  mentioned  by  the 
Author  there  wjis  a  fourth,  namely,  the  conversion  of  the  whole  of 
the  northern  lines  to  the  broad  gauge,  leaving  the  remainder  as  they 
were.  It  was  very  important  to  have  the  power  to  get  rolling  stock 
into  that  part  of  the  country,  owing  to  its  being  the  most  likely 
part  to  be  the  scene  of  war.  The  larger  the  quantity  of  rolling  stock 
to  draw  from,  the  more  would  be  available  for  war  purposes  without 
interfering  with  the  ordinary  traffic.  The  Bombay  and  Baroda 
railway  was  originally  started  to  connect  Bombay  with  Delhi  on  the 
standard  gauge,  and  he  believed  the  main  reason  why  it  had  not  been 
allowed  to  extend,  although  the  capital  had  been  raised,  was  the 
enormous  cost  of  the  original  line  from  causes  which  had  nothing  to 
do  with  the  gauge.  For  one  thing,  there  were  10  miles  of  very  large 
and    impoi*tant   bridges  over   three   gi^eat  rivers;    and   again,    the 
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Government  of  that  day,  in  their  wisdom,  obliged  the  company  to  Mr.  wude. 
begin  at  Surat  instead  of  at  Bombay,  and  to  work  downwards  from 
Surat  to  Bombay ;  and  it  had  cost  as  much  to  carry  the  material  from 
Bombay  to  Surat  as  from  England  to  Bombay.  Also  the  works  were 
stopped  during  the  Mutiny  for  some  months,  the  result  being  a  very 
heavy  loss.  Now  a  broad-gauge  line  was  being  made  in  continuation 
up  to  Delhi,  which  would  be  an  advantage.  His  own  view  was  that 
the  narrow-gauge  lines  in  the  north  should  be  converted  to  the 
broad  gauge. 

Mr.  C.  W.  HoDSON  remarked  that  the  subject  on  which  theMr.HodMB 
opinion  of  the  Institution  had  been  asked  for  was  one  of  very  great 
importance  to  the  development  of  railwa3n9  in  India,  and  he  hoped 
the  discussion  would  not  be  closed  until  a  sufficient  body  of  weighty 
opinion  had  been  collected,  which  would  be  of  assistance  to  the 
Author  and  his  colleagues  on  the  Indian  Railway  Board,  and  to  the 
directors  of  the  Indian  railway-companies  concerned,  as  a  guide  to 
them  in  coming  to  a  wise  conclusion  with  regard  to  the  best  policy  to 
follow  in  the  future.  The  facts  and  figures  of  the  Paper  might  be 
accepted  as  fairly  correct,  although  some  of  the  deductions  made  . 
required  a  little  comment.  With  regard  to  the  capacity  of  the  two  ' 
gauges,  the  Author's  conclusion,  that  the  capacity  of  the  broad-gauy 
"wiagle*  line  under  Indian  conditions  was  about  double  that  of  the 
metre  gauge,  was  about  what  might  be  expected  when  it  was 
remembwed^tiiat  tiie_sc^  of^  loadings^  on  the  broad  gauge  was  at 
present  about  50  per  cent,  greater  thaji  that  on  the  metre  gauge,  ancT 
the  speed  about  33. per  cent,  higher.  It  seemed  probable,  however, 
that  as  time  went  on  that  inequality  might  increase  rather  than 
decrease.  The  scale  of  loadings  whidi  was  in  vogue  on  the  metre- 
gauge  railways  had  increased  much  more  rapidly  than  that  on  the 
broad-gauge,  doubtless  owing  to  the  pressure  of  circumstances 
calling  for  the  increase  of  capacity  as  much  as  possible.  He  had  no 
doubt  that  a  similar  increase  would  follow  in  due  course  on  the 
broad  gauge ;  it  was  only  a  question  of  how  soon  the  traffic  would 
justify  the  expenditure.  He  thought  that  American  experience 
showed  that  a  very  large  increase  of  capacity  was  possible,  and  he 
supposed  that  as  the  traffic  grew  and  required  it,  it  would  come  ;  and 
it  was  possible  that  in  the  end  the  capacity  of  the  broad-gauge  single 
line  would  be  more  than  double  what  the  present  scale  of  loadings 
allowed.  It  was  very  questionable  whether  the  metre  gauge  would 
be  able  to  increase  in  a  similar  proportion :  if  it  did,  he  expected  it 
would  be  at  the  expense  of  speed ;  and  the  consequence  was  that 
the  ultimate  limit  of  the  capacities  of  the  two  lines  would  probably 
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Mf .  Hodion.  not  be  in  their  present  proportion,  and  the  broad  gange  would 
no  doubt  have  a  greater  capacity  than  double  the  metre  gauge 
— ^perhaps  2 j^  to  1,  or  even  more.  With  regard  to  the  working- 
expenses,  the  Paper  showed  that  the  cost  of  working  the  paseenger- 
traffic  was,  on  the  average,  about  equal  on  the  two  gauges,  but  that 
tie  co8t~of  working  the  goods-traffic  was  about  25  per  cent,  more 
on  the  meiS^  g&^ge[  That  was  what  might  have  been  expected, 
oonsidenng  the  relative  accommodation  provided  for  passengers  on 
the  two  gauges,  and  the  low  speed  at  which  the  metre  gauge  moved 
them  in  comparison  with  the  other.  In  order  to  make  a  fair  com- 
parison it  was  necessary  to  consider  what  would  happen  if  the  two 
lines  had  equal  accommodation  and  equal  speed.  If  the  metre-gauge 
lines  were  able  to  run  as  fast  as  the  more  important  broad-gauge 
trunk  lines  did,  or  would  have  to  do  in  the  future,  the  increase  of 
the  metre-gauge  working-expenses  would  probably  be  considerably 
more,  and  very  likely  the  cost  of  running  the  passengers  on  the  metre 
gauge  would  be  at  least  25  per  cent,  more  than  it  was  on  the  broad 
gauge. 

It  was  a  pity  that  the  Author  made  no  attempt  to  estimate  the 
real  difference  between  the  capital  cost  of  the  two  gauges.  He  arrived, 
indeed,  at  the  figure  of  116.177,000  as  the  average  cost  per  mile  of  the 
broad-gauge  railways  of  his  group,  against  Rs.7 1,000  per  mile  for  the 
average  of  the  metre-gauge  lines  of  his  group,  a  ratio  of  2^  to  1.  But 
it  had  already  been  pointed  out  that  the  capacity,  the  equipment,  and 
the  eflSciency  for  carrying  heavy  traffic,  were  altogether  different,  as 
were  the  alignments  and  the  conditions  under  which  the  two  gauges 
had  been  constructed.  It  was  clear  that  it  would  be  erroneous  to 
conclude  from  the  figures  that  the  cost  per  mile  of  the  broad-gauge 
group  would  have  been  really  as  much  as  two-and-a-half  times  that 
of  the  metre-gauge  group,  had  they  been  constructed  under  anything 
like  similar  conditions.  But  the  real  reason  for  the  great  difference  of 
cost  appeared  at  once  when  the  work  done  was  compared.  The  Paper 
showed  that  the  average  yearly  gross  earnings  of  the  broad-gauge  group 
was  about  Rs.20,693  per  mile  and  that  of  the  metre-gauge  group  was 
,  Rs.8,349,  which  figures  also  were  almost  exactly  in  the  ratio  of  2^  tol . 
>  It  had  to  be  remembered,  too,  that  the  average  cost  of  the  broad-gauge 
group  included  a  large  expenditure  on  strategical  lines  which  did  not  yet 
carry  traffic  anything  like  proportional  to  their  cost.  As  had  been  said 
by  many  speakers  on  former  occasions,  and  in  the  present  discussion  by 
Sir  George  Bruce,  it  was  not  the  gauge  that  accounted  for  the  difference 
of  cost,  but  the  traffic  that  had  to  be  provided  tor>  I'he  cost  ot  a  raiil- 
way,  as  a  machine  for  carrying  traffic  profitably,  expended  Tar  jnore 
uponlte  equipment  than  upon  its  gauge.     Any  saving  that  might 
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be  obtained  by  having  a  narrow  gauge  was  not  real  economy  at  all ;  Mr.  HodMi 
it  was  only  a  sacrifice,  more  or  less  temporary,  of  capacity,  and! 
perhaps  of  efficiency ;  and  it  might  have  to  be  paid  for  much  more  I 
dearly  afterwards,  as  the  necessity  for  increased  capacity  grew,  either  I 
by  extra  capital  expenditure  or  by  increased  working-expenses.     He 
did   not  think  the  strongest  advocates  of  the  metre  gauge  couldl 
really  claim  more  for  it  than  that  it  could  deal  with  a  moderate  trafficj 
passably  well,  at  a  cost  no  greater  than  the  broad  gauge  could  do  it  :\ 
also,  that  it  could  enable  more  of  the  capital  expenditure  requisite! 
to   provide  for  a  heavy  traffic  to  be  deferred  until  the  develop-/ 
ment  of  traffic  rendered  such  expenditure  absolutely  necessary;! 
and  that  while  the  traffic  was  extremely  light,  it  could  work  at  a  I 
profit  on  which  a  broad-gauge  railway  of  the  ordinary  type  would  I 
starve.    Where  railways  were  made  by  private  commercial  enterprise,  I 
those  attributes  of  the  metre  gauge  were,  of  course,  of  great  value 
to  the  shareholders,  who  depended  upon  their  dividends  for  the 
secxirity  on  which  they  could  raise  more  money  for  the  extension  of 
feeder-lines,  by  which  alone  they  could  foster  their  traffic.     But  in 
India  most  of  the  metre-gauge  railways  had  been  built  by  the  State, 
and  he  thought  it  would  have  paid  the  State  better  to  have  spent  a  little 
more  capital,  and  thereby  obtained  a  more  efficient  property.     The 
State,  with  its  unrivalled  credit,  could  afford  to  look  farther  ahead  and 
to  build  more  for  the  future  than  a  private  company  which  depended 
on  its  dividends  could  possibly  do.     He  therefore  disagreed  entirely 
with  the  Author's  remarks  that  the  difference  in  capital  cost  of  the 
two  gauges  afforded   ample  justification  for  the  early   policy  of 
adopting  the  smaller  gauge.     Both  Mr.  Waring  and  Mr.  Burge  had 
challenged  the  Author's  estimate  that,  had  that  policy  not  been  allowed, 
about  5,000  miles  of  the  present  railway-lines  would  probably  not  now 
be  in  existence.     Mr.  Burge  had  shown  that  this  implied  that  such 
lines  would  cost  £9,173  per  mile  for  the  broad  gauge,  against  X5,133 
on  the  metre  gauge,  a  difference  of  about  £4,000  or  its.60,000  per 
mile ;  and  he  had  naturally  asked  why  India  could  not  build  branch 
lines  cheaper  than  its  main  lines.     The  answer  was,  of  course,  that 
India  could  and  did  build  lines  for  light  traffic  which  cost  much  less 
than  those  for  heavy  traffic ;  in  fact,  which  cost  not  much  more  than 
metre-gauge  lines  for  the  same  traffic.     But  obviously,  if  those 
lines  had  subsequently  developed  a  heavier  traffic  than  was  antici- 
pated   at   the   time   of    their   original   design,  more   expenditure 
woiild  have  been  incurred  upon  them ;  and  it  would  be  the  same 
with  the  metre-gauge  lines.     For  that  reason  figures  such  as  those 
selected   by   the  Author    from    the  Administration   Report  were 
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Hr.  Hodson.  useless  for  oomparing  the  initial  oost  of  the  two  gauges.  Not 
only  were  most  of  the  smaller  lines  lumped  in  together  with 
the  larger  ones,  but  also  no  distinction  was  drawn  between 
the  initial  cost  and  the  subsequent  expenditure  to  meet  the  growth 
of  traffic.  It  was  necessary,  therefore,  to  go  elsewhere  for  further 
particulars,  and  fortunately  that  veiy  useful  branch  of  the 
Indian  Railway  Secretariat  known  as  the  Technical  Section,  whidi 
fiad  collected  and  distributed  such  a  large  amount  of  valuaHe 
information— and  which  he  was  sorry  to  hear  had  recently  been 
abolished — had  from  time  to  time  published  statements  ^  showing  the 
actual  cost  of  a  large  number  of  lines  of  aH^^criptions,  and  of  botii 
gauges,  which  had  been  built  during~tEe  last  3D  years  or  so.  On 
comparing  those,  it  would  be  seen  what  great  differences  there  were 
even  between  lines  of  the  same  gauge.  Some  lines  had  heavy  bridging, 
others  had  little ;  some  lines  had  been  built  when  iron  was  cheap, 
others  when  it  was  dear;  some  lines  were  equipped  with  heavy 
permanent  way  and  full  ballast,  others  had  hardly  any  ballast  and 
second-hand  rails ;  some  had  a  full  equipment  of  rolling  stock,  and 
others  very  little,  or  perhaps  no  rolling  stock  at  all,  because  the  line 
was  to  be  worked  by  some  neighbouring  administration.  Therefore 
in  making  a  comparison  it  was  better  to  exclude  the  bridges,  per- 
manent  way,  rolling  stock,  etc.,,  and  to  com^ire  the  actuals  for  the 
o^er  items  of  cost  only^  such  as  formation,  stations,  and  so  forth. 
He  "Had"  therefore  prepared  tKe  statement  on  pp.  54-5  on  this  principle, 
showing  the  cost  of  nearly  all  the  railways  for  which  he  could  get  the 
figures,  except  the  frontier  railways  and  the  lines  of  Assam  and 
Burma,  and  others  which  had  been  built  under  abnormal  conditions. 
The  statement  included  figures  for  over  4,000  miles  of  broad  gauge, 
and  6,000  miles  of  metre  gauge.  The  general  result  was  that  the 
average  original  cost  without  rolling  stock  was:  broad  gauge, 
IU.73,400  per  mile,  metre  gauge,  Ils.58,600;  difference,  Bs.  14,800 
per  mile.  In  English  money  that  was  £4,900  for  broad  gauge,  and 
£3,900  for  metre  gauge,  or  a  difference  of  XI, 000  per  mile.  That 
included  everything  except  rolling  stock ;  but  if  the  major  bridges 
and  the  ballast  and  permanent  way  were  also  excluded,  the  other 
items  of  the  broad-gauge  lines  averaged  Rs.28,700,  and  those  of  the 
metre-gauge  R8.29,000,  per  mile.  That  was  to  say,  the  two  gauges, 
excluding  rolling  stock,  bridging,  and  track,  practically  oost  the  same 


*  India.  Office  of  the  Director-General  of  Railways,  Technical  Section,  No.  8, 
dated  23rd  January,  1892.     Statements  showing  Cost  of  Railways  in  India. 

India.  Office  of  the  Director  of  Railway  Ck)n8truction,  Technical  Section, 
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on  an  average  taken  on  that  large  number  of  railways.  These  figures  Mr.  HodsoiL 
included  every  line,  and  of  course  many  of  them  were  not  branch 
lines  at  all ;  but  the  identity  of  cost  of  those  ''  other  items  "  ran  all 
through  the  list.  Practically,  for  nearly  every  metre-gauge  line  in 
which  those  items  amounted  to  a  given  figure  ranging  between 
Rs.10,000  and  Rs.40,000  per  mile,  it  was  possible  to  find  a  broad- 
gauge  line  built  under  fairly  similar  conditions  at  about  the  same 
cost.  For  example,  excluding  major  bridging,  track,  and  rolling 
stock,  the  metre-gauge  line  between  Lucknow  and  Bareilly  cost 
Rs.  11,600  per  mile,  while  the  broad-gauge  line  between  Wazirabad 
and  Khanewal  cost  Rs.  10,500,  and  the  Bajpura-Patiala  railway  cost 
R8.10,700.  The  metre-gauge  Palanpur-Deesa  line  cost  Rs.l  1,500, 
while  the  broad-gauge  Peltad-Cambay,  dose  by,  cost  Rs.l  1,200.  The 
metre-gauge  line  between  Rewari  and  Firozpur  cost  Rs.l 3,800,  while 
the  broad-gauge  Sind-Sagar  railway  cost  Rs.l 3,400;  and  so  on. 
Among  others  there  was  the  metre-gauge  section  of  the  Nizam's  State 
railways,  which  cost  Rs.34,200,  whereas  the  broad-gauge  section, 
built  long  before  that,  originally  averaged  only  Rs.  29,600  per  mile. 
He  thought  this  showed  that,  taking  it  generally,  whatever  differ- 
ence there  might  be  between  the  cost  of  lines  of  similar  character  on 
the  two  gauges,  exclusive  of  bridging,  track  and  rolling  stock,  that 
difference  was  too  small  to  be  distinguished  in  the  accounts,  or  to 
be  counted  upon  in  actual  practice,  and  therefore  might  justifiably 
be  omitted  altogether.  It  remained,  therefore,  to  estimate  the  three 
excluded  items.  Bridges,  of  course,  were  mostly  a  matter  of  girders. 
The  difference  in  cost  between  broad-  and  metre-gauge  jprders  of 
smiiaj  type  and  or~more  than  60-foot  span  was  between  15  and 
"2?  per  cent.,  and  that  of  the  masonry  and  foundations  could  not  be 
more  than  5  per  cent.  The  average,  ibherefore,  on  a  complete  bridge, 
would  be  lO^to  15  per  cent.;  and  this  meant  that,  on  a  line  on 
which  the  metre-gauge  bridges  would  cost  Rs.l 0,000  per  mile,| 
broad-gauge  Bridgeswould  cost  not  more  thw  Rs.l  1,500^ per  mile. 
Track  was  simply'  a~  question  of  weight  of  rail  and  amount  of  | 
ballast.  Most  of  the  metre-gauge  lines  had  flat-footed  rails  and 
wooden  sleepers,  wi£h  about  8  cubic  feet  of  ballast  per  lineaTfoot. 
If  the  weight  of  the  rails  remained  the  same,  the  extra  cost  of  the 
larger  and  longer  sleepers  and  extra  ballast  required  for  a  similar 
broad-gauge  road  would  be  about  Rs.7,000,  or  X467,  per  mile.  If 
the  rails  were  62-lb.  rails  instead  of  41 -lb.,  or  75-lb.  rails  instead  of 
50-lb.,  the  extra  cost  would  be  about  Rs.5,000  more.  That  was 
to  say,  the  total  difference  in  cost  between  a  broad-gauge  and  a 
metre-gauge  track  of  similar  character,  differing  only  by  about 
20  lbs.  of  rail  per  yard,  would  be  not  more  than  Rs.l 2,000,  or  X800, 
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)d-  OBionrAL  Cost  per  Mils  op  various  Indian  Railways,  both  Broad  avd  Mstrb  Qacgi, 


BroAd-GMge  Unee. 

MUet. 

Original  Goct  per  Mf]«  (Thooaand  R^MM). 

Reference 
(a) 

Total. 

Bridget. 

Ballast  and 

Fermaaent 

Way. 

Rollfiv 

and 
Ferrtoi. 

Other 
Itena 

A.  23 

Wazirabad.SiAlkot(N.W.)   .     . 

26 

37-2 

0-5 

81-6 

.. 

5-2 

B.  80 

Narwana.KaitlMa(S.P.)       .      . 

23 

36-7 

..    . 

28-9 

,, 

7-8 

A.  28 

Viramgam-Kharagora(B.B.&  C.l.) 
NajihSiad-Kotdwan  (0.  A  R.) . 

Warinibad-Khanewal  (N.W.)    . 

22 

370 

2-3 

22-6 

3-8 

8-3 

B.  26 

C.  11,  12 

16 

28-6 
41-2 

2-5 
1-3 

11-7 
24-4 

6-0 

9-4 

10-5 

87 
201 

A.  29 

Rajpura-PatUlft  (N.W.) .     .      . 

16 

30-7 

,, 

20-0 

., 

10-7 

C.  8,  9 

Peltad-Cambaj  (B.  B.  A  C.  I.)  . 

21 

45-7 

., 

34-6 

.. 

11-2 

C.  8 

Haidarabad-Shadipalli  (Sind)     . 

59 

31-5 

1-6 

16-6 

0-6 

12-8 

A.  25 

Sind-Sagw  RaUway  (Weet  Sect.) 
Sialkot-Jammu  (N.W.)  .     .      . 

829 

56-4 

7-9 

80-3 

4-8 

18-4 

C.  4 

25 

49-6 

41 

80-1 

15-4  1 

B.  17 

Ludhiana-Dhuri- Jakhal  (ditto)  (c) 

80 

49-6 

1-1 

33*  0 

., 

16-5 

A.  22 
B.  22.  28 

KhuBhalgarh  Branch  (N.W.) 
RaUam-Nagda-Ujjain     .     .     . 

67 

451 

.. 

28-2 

.. 

16-9 

885 
60 

65-4 

13-5 

85-1 

18-8 

A.  6 

Dhond-Manmad  (G.I.P.)      .     . 

146 

67-1 

13-2 

34-8 

o'-i 

18-9 

B.29 
C.  2 

Delhi-Sama8ata(S.P.)    .     .     . 
Anand-Peltad  (B.B.  A  C.l.)     . 

402 

53-6 
55-5 

0-8 

83-2 
82-5 

19-6 
28-0 

1,493 
14 

B.  16,  17 

Lucknow-Benares  (0.  &  R.)      . 

187 

58-4 

2-9 

32-6 

1-9 

28-6 

B.  11 

Ghaziabad-Moradabad  (ditto)    . 

87 

97-2 

26-7 

86-8 

7-3 

26-4 

A.  3 

Bengal  Central 

125 

66-6 

4-1 

25-8 

8-6 

281 

A.  7,  27\ 
84  B.  9 

Four  branches  of  the  E.  I.       (6) 

97 

71-9 

1-6 

40-0 

1-6 

28-7 

A.  2 

Amritsar-Pathankot  (N.W.) 

65 

85-9 

4-6 

44-1 

8-2 

290 

A.  1,  16 

Amraoti  &  Khamgaon  Branches  . 

13 

70-4 

400 

1-6 

290 

B.  1 

Amalner-Jalgaon  (Q.I.P.)    .  (c) 

84 

105-1 

41-3 

84-3 

.. 

29-4 

A.  17, 18 

Nizam's  State  Ry.  (B.  O.  Section) 

884 

74-6 

6-3 

33-3 

6-4 

29-6, 

B.  25 

N.W.R.  Rohri  to  Rahoki  (HaiO 
darabad) j 

178 

75-4 

4-4 

31-8 

9-2 

1 
30-5  1 

B.  8 

A.  9-15 

A.  30 

B.  14 

BareiUy  to  Morudabad  (0.  A  R.) 

Indian  Midland  Ry.     Bhopal  to  1 
Agra  and  Cawnporeand  Katni^ 

56,134 -3 

53-8 

450 

8-4 

321 

2,683 
790 

98-4 

240 

39-4 

0-1 

34-9 

A.  26 

Multan-Kotri  (I.V.S.)    .      .      . 

50l!l02-8 

24-8 

81-2 

7-8 

38-4  1 

B.  81 

Tapti  VaUey  Railway  (B.B.&  C.l.) 

155   77-4 

91 

290 

.. 

39-8 

B.  5 

C^halisgaon-Dhulia  (G.I.P.) .  (c) 

35   97-2 

21-2 

34-4 

., 

41-5 

B.  18 

Hardwar-Dehrs  (0.  &  R.)  .      . 

32|  85-7 

9-7 

27-9 

48-1 

A.  4 

Bhopal-Itarsi  (I.M.) .     .     .     . 

57,101 -2 

29-4 

80-8 

,, 

51-1 : 

B.  12 

Godhra-Ratlam  (B.B.  &  C.I.)  . 
Total  mileage  .      . 

115'l39-3 

21-2 

88-8 

.. 

84-8 

4,368 

Ayerage  of  the  first  12  itezns     . 

.. 

46-7 

8-7 

27-4 

8-0 

12-5 

•• 

680 

6-5 

81*6 

8-8 

21-1 

77-3 

12-7 

82-9 

2-9\ 

28-7 

Ditto  without  rolling-stock  .     . 

•• 

73-4 

12-7 

32-9 

M  A  rsfSn  to  statements  showing  Coet  of  Railwayi  in  India  iatned  as  Technical  Fiuier,  Na  &  < 

n  JTtn.  1801     B  refers  to  statements  iasned  tn  Secretary  of  Govt,  of  India  P. W.IX  Ifo.  00  Be.,  i 

M  Jan.  1908.  C  refen  to  statement  issued  in  Director  of  Rv.  Constmctioo  No.  70  Ra,  dated  n  Jan.  1901 

(i)  Namely,  FStna^ya,  Dildamsgar-Ohasipur,  Shorsphiui-Tarksssar,  and  Hathras  Branch. 
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ARBANOSD  IN  ORDER  OF  ACTUAL  C08T,  EXOLUSIYB  OF  BIaJOR  BrIDOES,  TraCK  &  ROLLDia  StOCS.  -^j 


Beference. 
(a) 


A.  12,  13 


A.  19 

A.  1,  14 

B.  31 
B.  39 
B.  16 

B.  6,  7, 
9,10  . 
A.  18 

A.  17 

B.  32 
B.  16 


A.  2 
A.  22,23 


A.  24 

B.  8 

B.  47 

A.  15 

B.  44  V 

A.  61  / 

A.  8 


B.  28 


B. 
B. 

19 
43 

A. 

A. 

10 
9 

.  20,  21 

A. 

16 

Metre-QMige  Lines. 


Jodhpur  to  Marwar  &  Pachpadra 


Bhojapura-Kathgodam  (R.  &  K.) 

Luckuow-BareiUyCR.  &  K.) 

Palanpur-Deesa  (R.M.)  .     .      . 
Maimanaingh  •  Jagan  nathgan  j  \ 

Four  branches" of  B.N. W.     .  (c) 

Rewari-Firozpur  (R.M.).     .     . 
Cawnpore-Achnera  (R.M.)   . 
Muttra-Bindraban  (R.M.)    .     . 
Brahmaputra-Sultanpur  (E.B.S.) 


Bengal  &  North  Western  of  1888 
Mysore  State  Railway  (S.M.)     . 


:) 


Semaria   Ghat  to   Bettia,   Per- 

tabgunj  &  Sonpur  (T.S.) 
Hajipur-Katihar£zten8ion(doXe) 
Mayavaram-Mutapet  (S.I.) 
R.M.R.       Delhi   and  A^    to^ 

Ahmadabad,  Indore  ft  Ujjain  / 
S.I.R.      Villupunun-Dhamarain 

and  Nellore 

Katihar  to  Anchraghat,  Dinajpur ^ 

andManihari(E.B.S.)      .     ,/ 

Haidarabad  -  Qodavari    Valleyl 

(N.G.S.) / 

MogalHat-Dhubri(E.B.)    .(e) 
S.  I.  R.    Madras  to  TuUcorin  and  V 

Intmches (/)J 

Dacca-Maimansingh  (E.B.).  (d) 
Sara  Ghat  to  Siliguri,  Kauniya,\ 

and  Dinajpur  (E.  B.  S. )     .  (d)/ 
S.  M.  R.     Castle  Rock  to  Poona,  \ 

Hotgi,  Harihar  and  Bezwada  / 
Indore  to  Khandwa  (R.M.)  .     . 

Total  mileage   .     . 
Average  of  the  first  10  items 
Average  of  all  except  last  7  items 

Average  of  all  above  metre-gaugel 

lines / 

Ditto  without  rolling  stock  . 


124 

54 

204 

17 

53 

114 

291 

253 

8 

59 


Original  CkMt  per  Mile  (Thousand  RapeesX 


Total 


1,177 

376 
296 

1,849 

274 

161 
54 

1,030 
387 
157 


3,912 
385 

39 
670 

86 
231 

1,012 


6,421 


18-1 

280 

85-6 

24*2 

38*2 

36-8 

40-9 
43*5 
81*6 
46*9 


63*5 
48*0 


62*6 

651 
47-2 

70-7 
63*6 
78*1 


Major 
Bridges. 


1*6 
0*6 
1*6 
8*5 

0*3 

4*8 

5-4 


Ballast  an 

Permanent 

Way. 


12*6 

12-5 

15*6 

121 

23*5 

16*2 

20*9 
17*6 
15-3 
24*7 


66*2 
152-6 
81*4 
71*7 
85-2 

84*8 
145*7 


36*9 
56*6 


67*2 
58-6 


10-6 
8-1 


9-7 

19-5 
8-5 

11-4 

1-0 

18-7 


4-7 

85-5 

8-4 

3-5 

7-8 

12-1 
88-5 


2-6 

8*4 


9-5 
9-5 


20-2 
16-5 


22-2 

21-4 
18-4 

22-8 
17-7 
22-6 


17-7 
21-5 
20-6 
20-3 
23-8 

20-8 
26-2 


16-9 
19-7 


20-1 
20-1 


Soiling 
Stock 
and 

Ferries. 


2-6 

5-2 
6-8 

1-8 


5-8 
6-6 


12*2 
7-8 


6-7 

10-7 
9-8 
6-0 


9-6 
8-0 

14-0 
8-6 

11-4 

7-8 
13-3 


4-5 
7-6 


8-6 


Other 
Items. 


2-9 

10-8 

11-6 

11-5 

11-8 

12-1 

18-8 
14*5 
16-8 
16-8 


20-5 
20-9 


24-0 

24-2 
25-3 

25-9 
27-1 
30-7 


84-2 
87-6 
38-5 
89*8 
42-2 

48-6 
67-7 


12-1 
20-9 


29-0 


(e)  Estimate  taken,  as  actual  cost  not  available.  (d)  Major  bridging  taken  as  half  total  bridging, 

le)  Namely,  GK>nda-Tnlsipttr,  Bbatili-Turtipur,  Salimpur-BurbaJ,  and  Nanpara-Katarnain  Ohat 
(/)  Of  thlB,  167  miles  were  originally  constructed  on  the  5-foot  6-inch  gauge  before  1868,  and 
eonvRted  to  metre  gauge  in  1878. 
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,  Hodion.  per  mile.  In  the  cost  of  rolling  stock  there  was  praeticallj  no 
difference  at  all.  It  was  well  known  that  practically  the  same  value 
of  rolling  stock  was  required  to  do  a  given  amoirnt  of  work,  whether 

Statement  comparing  Cost  of  RoLUifo  Stock  of  Various  Indiah  Railwats 
WITH  thb  Gross  Earninos  of  bach  in  1908. 


Length 

in 
liUet. 

OroM 

Earnings 

in 

190S. 

Costol 

Rolling 

Stock 

190S. 

Per  Mae. 

Ratio  of 
Gross 

KAme  of  Bailway. 

Oran 
Bamingv. 

Bollti« 
StodkT 

Saraiogs 

to  Costol 

B6Uii« 

Btoek. 

East  Indian  .     .     . 

2,231 

Laos. 
724-38 

Laos. 
1135-30 

Thousands. 
82-98 

Tboosands. 
61-65 

ICo 
1-66 

Eastern  Bengal  .     . 

278 

102-32 

167-81 

36-78 

66-45 

1-64 

Oudh  and  Bohilkhand 

1,106 

142-13 

218-19 

11-97 

19-25 

1-68 

Great  Indian  Penin-\ 
iiTila(andI.M.R.)J 

Northwestern  .     . 

2,746 
8,744 

569-02 
628-73 

607-84 
687-83 

20-78 
14-12 

22-66 
18-87 

107 
1-80 

Bengal-Nagpur  .     . 

1,667 

165-19 

334-43 

8-78 

19*88 

2-15 

Madras    .... 

1,400 

173-47 

271-10 

12-40 

19-81 

1-67 

Bombay,  Baroda  andl 
Central  India  .     .  / 

825 

183-76 

215-96 

28-86 

26-93 

1-20 

Total  (or  average) 

13,996|2,57900 

3,627-95 

18-43 

26-92 

1-40 

Meire  Qauge — 
Bengal  North-Westem 

1,418 

111  09 

192-58 

8-38 

14-29 

1-73 

South  Indian      .     . 

1,249 

128-85 

136-79 

10-32 

10-56 

107 

Burma     .... 

1,323 

135-77 

19919 

10-26 

14-90 

1-48 

Eastern  Bengal  .      . 

732 

79-10 

115-80 

10-33 

16-63 

1-46 

Southern  Marhatta  . 

1,646 

95-58 

148-89 

5-81 

9-04 

1-55 

Rajputana-Malwa 

1,871 

233-74 

235-14 

11-88 

12-49 

1-05 

Jodhpur-Bikaner      . 

824 

27-44 

39  00 

3-33 

4-73 

1-42 

Rohilkhand-Kumaun 

280 

18-16 

39-25 

6-48 

13-49 

2-15 

Total  (or  average) 

9,343 

829-73 

1,106-64 

8-98 

11-97 

1-33 

on  the  broad  gauge  or  the  metre  gauge.  The  following  Table,  derived 
from  the  Administration  Report  of  1903,  showed  that  the  average 
cost  of  rolling  stock  per  rupee  of  yearly  gross  earnings  of  the  eight 
broad-gauge  railways  shown  in  the  Author's  Tables  was  1  *40  rupee, 
and  that  of  the  eight  metre-gauge  railways  1  *  33  rupee,  a  difference 
of  only  5  per  cent.  Ck)nsequently  the  difference  between  the  inito^ 
cost  of  the  railways  built  under  similar  conditions  on  the  broad  and 
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metre  gauges,  could  not  exceed  about  Rs.  1,500  for  major  bridges  [r.Hodi 
and  JtC8.12,uD0  for  bedlast  and  permanent  way,  making  a  total  of 
Jtls.13,500,  or  £gOOTjer  mi^;  and  this^  might  easily^ be  reduced  to 
lft8.6,000,  or  £400ipe5^ile,  if  rails  of  the  same  weight  were  usedjn 
both  gauges.  Further,  the  Paper  showed  that  even  this  difference  ' 
disappeareS^as  the  traffic  developed,  and  as  additional  capital  had  to 
be  spent  to  improve  the  lines  to  deal  with  it ;  and  that  eventually  the 
average  cost  of  the  older  lines  of  both  gauges  turned  out  to  bia  almost 
exactly  proportional  to  the  amount  of  traffic  they  carried.  The  con- 
ciusion  therefore  seemed  irresistible  that  no  real  economy  had  been 
obtained  by  the  adoption  of  the  metre  gauge,  and  that  so  far  from 
the  policy  of  1871  having  been  justified  by  the  facts,  it  had  proved 
to  be  a  very  mistaken  policy.  That  was,  indeed,  exactly  what  those 
whom  Mr.  Danvers  in  1873  called  the  giants  of  the  profession 
warned  the  Indian  Government  would  be  the  case,  and  no  doubt  it 
was  the  case;  but  the  advice  of  the  engineers  had  been  ignored, 
which  was  much  to  be  regretted. 

An  old  Indian  friend,  a  strong  advocate  of  metre-gauge  extension, 
had  asked  him  to  explain  exactly  what  he  meant  by  light  broad- 
gauge  railways.  His  friend  had  said,  "  If  you  mean  40-lb.  rails  and 
taking  heavy  broad-gauge  wagons  with  12-ton  axle-loads  over  them, 
I  do  not  believe  in  it :  and  if  you  do  not,  why  do  you  profess  to  be  able 
to  make  light  broad-gauge  railways  as  cheaply  as  metre-gauge  ones  ?  " 
That  was  a  very  pertinent  question,  which  raised  the  whole  practical 
difficulty  of  making  cheap  broad-gauge  railways.  Of  course  no  one 
professed  to  make  light  broad-gauge  railways  to  do  the  same  work  that 
heavy  ones  would  do,  at  the  price  at  which  metre-gauge  lines  were  made. 
But  why  should  such  branches  be  expected  to  do  this  ?  In  order  to 
obtain  cheapness  some  kind  of  efficiency  must  be  sacrificed,  and  all 
that  broad-gauge  advocates  contended  was  that  it  was  not  necessary 
to  sacrifice  efficiency  so  much  or  so  permanently,  in  adhering  to  the 
parent  gauge,  as  was  the  case  with  a  narrower  gauge.  It  was  all  a 
question  of  what  the  traffic  was  going  to  be.  If  it  was  going  to  be 
light  and  bulky,  or  in  small  consignments,  there  was  little  probability 
of  having  to  take  high-capacity  wagons  loaded  to  their  full  axle-loads. 
For  passenger-traffic  and  for  a  great  deal  of  goods-traffic  the  old- 
fashioned  broad-gauge  stock  could  be  utilized,  with  axle-loads  much 
less  than  the  12-ton  axle-loads  which  his  friend  appeared  to  be 
afraid  of.  Care  would  have  to  be  taken  to  use  engines  to  match. 
If,  however,  it  were  found  impossible  to  avoid  using  heavy  modem 
wagons,  the  speed  could  be  restricted,  and,  if  the  worst  came  to  the 
worst,  the  loads  might  be  reduced  so  as  not  to  damage  the  rails ;  it 
was  surely  bettor  to  tranship  a  small  portion  of  the  traffic  than  the 
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laon.  whole.  He  knew  from  experience  that  rails  weighing  40  lbs.  per 
yard  would  certainly  carry  a  light  broad-gauge  traffic  satisfactorily 
in  broad-gauge  wagons  for  a  considerable  time,  even  if  there  were 
some  12-ton  axle-loads  among  them,  provided  the  speeds  were  low. 
If  a  traffic  too  heavy  for  40-lb.  rails  was  expected,  it  was  better  to 
use  50-lb.  rails.  The  extra  cost  of  the  additional  10  lbs.  would  be 
only  about  X150  per  mile,  and  there  would  be  a  saving  in  renewals 
afterwards.  He  would  even  go  to  the  expense  of  60-lb.  tails  rather 
than  change  the  gauge  ;  it  would  be  sure  to  effect  a  saving  in  the  end. 
Better  still,  second-hand  rails  could  be  used  if  they  could  be  obtained 
cheaply  enough.  The  essential  thing  about  a  light  railway,  however, 
whether  it  was  of  broad  or  of  narrow  gauge,  was  that  there  should  be 
no  luxuries  of  any  kind.  The  formation  must  be  good  and  the 
permanent  way  sufficient  for  the  traffic ;  but  there  must  be  no  high 
platforms,  or  double  ashpits,  or  architectural  engine-sheds,  or 
palatial  staff-quarters  or  station-buildings;  everything  must  be 
cheap,  though  it  need  not  be  nasty.  He  noticed  that  the  Author 
attributed  difficulty  in  making  cheap  lines  to  the  severe  conditions 
imposed  on  railways  in  India ;  but,  as  Mr.  Waring  had  pointed  out, 
those  conditions  were  the  result  of  the  orders  of  Government, 
and  could  be  relaxed  if  the  Government  chose.  As  a  matter 
of  fact,  he  did  not  think  it  had  ever  been  intended  that  the 
rules  referred  to  should  act  to  prevent  light  railways  from  being 
made  cheaply.^  When  in  office  he  had  done  his  best  to  make  that 
perfectly  clear  to  everybody. 

The  actual  difference  in  capital  cost  between  broad-  and  narrow- 
gauge  railways  was  thus  very  small,  and  certainly  not  enough  to 
justify  the  policy  of  adopting  the  metre  gauge.  If,  then,  that  policy 
had  failed  to  secure  the  expected  saving,  the  question  arose,  had  it 


*  The  *'  Rules  for  the  Opening  of  a  Railway  '*  now  in  force  make  this  quite 
€lear : — 

**II.  i.  d. — In  applying  these  Rules  to  the  inspection  of  'light  Railways,'  it 
should  be  remembered  that  safety  is  entirely  a  relative  matter,  depending  upon 
several  factors,  of  which  speed  is  the  most  important,  and  that  in  the  case  of  lines 
of  narrow  gauge,  or  of  lines  intended  for  %ht  traffic,  it  is  for  the  Qovemment 
Inspector  to  prescribe  such  limits  of  speed  and  other  working  conditions  as  will, 
in  his  judgment,  secure  the  necessary  safety.  Similarly  he  should  in  such  cases 
adopt  a  standard  of  convenience  for  the  travelling  public  in  accordance  with  the 
special  conditions,  rather  than  that  of  a  fully-equipped  trunk  raUway.  .  . 

VII.  i.  4. — But  in  exceptional  cases,  when  a  first-class  standard  is  not  required, 
as  in  the  case  of  economically  constructed  lines  worked  at  low  speeds  or  with 
axle-loads  considerably  below  the  normal  .  .  .  the  Inspector  may  recommend  a 
departure  from  these  Rules  on  conditions  to  be  specified  by  him,  provided  the 
calculations  forwarded  with  the  Report  show  that  the  opening  on  such  conditiona 
will  not  be  attended  with  danger  to  the  public  or  the  running  itaff.*' — C.  W.  B. 


ProoeedingB.]     DISCUSSION  ON  THB  RAILWAY-GAUGES  OF  INDIA,     59 

done  harm  ?  He  thought  the  map  (Fig.  1,  Plate  2)  showed  that  it  Mr.  Ho* 
had.  Large  tracts  of  country  had  been  equipped  with  railways 
differing  in  gauge  from  neighbouring  lines,  whereas  they  might  all 
have  had  the  same  gauge  at  little  or  no  extra  cost.  As  originally 
planned,  the  metre  gauge  was  intended  to  be  confined  to  certain 
areas  where  it  was  thought  that  the  traffic  would  always  be  light. 
As  long  as  the  traffic  of  those  areas  had  remained  light,  and  as 
long  as  the  metre  gauge  had  been  confined  to  those  areas,  the 
inconvenience  had  been  comparatively  small.  That  was  probably 
what  the  Author  meant  when  he  said  that,  so  far,  India  was  not 
much  hampered  by  the  different  gauges ;  in  fact,  he  practically  said 
so  in  another  place  where  he  remarked  that  hitherto  the  evil  of  the 
two  gauges  had  not  been  so  great  as  was  anticipated.  But  as  the 
cross-country  traffic  between  different  districts  had  developed, 
extensions  on  the  metre  gauge  had  been  made  into  areas  already 
occupied  by  the  broad  gauge,  and  considerable  confusion  had 
consequently  arisen.  Everybody  knew  about  the  troubles  of  tran- 
shipment, and  Indian  experience  showed  to  how  large  an  extent 
they  could  be  reduced  by  good  arrangements  when  the  two  railways 
were  in  the  hands  of  the  same  administration.  But  when  the  tran- 
shipment took  place  between  lines  under  different  administrations, 
the  troubles  were  more  marked;  and  when  it  occurred  between 
unfriendly  or  rival  railways  they  became  very  serious.  But  worse 
than  all  the  troubles  of  transhipment  was  the  antagonism  of  interests 
which  diversity  of  gauge  engendered,  and  the  duplication  of  arrange- 
ments and  unnecessary  expenditure  which  resulted  from  it.  Neigh- 
bouring railways  of  the  same  gauge  could  help  each  other  by 
interchange  of  facilities,  but  railways  of  different  gauges  could  not ; 
they  could  only  fight.  The  manner  in  which  the  two  gauges  inter- 
laced was  particularly  evident  in  the  neighbourhood  of  Agra,  Bareilly, 
Lucknow,  and  Cawnpore.  At  every  place  where  the  two  systems 
touched  complications  arose ;  at  every  place  where  they  crossed  they 
became  antagonistic.  Two  metre-gauge  lines  cut  across  the  broad- 
gauge  lines  of  that  area,  and  others  were  proposed.  One  consisted  of 
a  duplicate  line  parallel  to  the  existing  broad-gauge  line  between 
Lucknow  and  Cawnpore,  about  46  miles,  costing  about  25  lacs 
of  rupees.  That  had  been  made  on  the  plea  of  facilitating  the 
interchange  of  rolling  stock  between  the  two  metre-gauge  systems 
in  Rajputana,  and  in  the  United  Provinces  and  Bengal.  But  as 
soon  as  it  was  made  it  began  to  be  used  as  a  competitive  route, 
and  traffic  from  Bareilly  and  Bohilkhand  was  diverted  roiind  by 
Lucknow,  Cawnpore  and  Muttra,  when  it  might  have  gone  direct  via 
AJigarii  and  Hatbras,  350  miles  shorter.     Naturally  rate-cutting  and 
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Hodioa.  loss  had  ensued.  The  second  metre-gauge  link  was  now  being  made 
between  Bareilly  and  Kasganj  which  would  shorten  this  circuitous 
route  and  render  the  competition  less  wasteful  to  the  metre-gauge 
systems ;  but  the  result  was  that  the  whole  district  from  Delhi  to  Luck- 
now  had  become  a  debatable  land  where  the  two  gauges  had  to  fi^t 
each  other  for  very  existence  at  all  points.  Other  proposals  had  been 
brought  forward  which  would  extend  that  debatable  district  as  far  as 
Allahabad  and  Benares.  Who  would  have  thought  of  making  those 
cross  lines  if  the  Bengal  and  North  Western  on  the  one  side,  and  the 
Rajputana  on  the  other,  had  been  of  the  same  gauge  as  the  two 
railways  they  crossed,  the  East  Indian  and  the  Oudh  and  Rohilkhand  ? 
The  duplicate  line  between  Lucknow  and  Cawnpore  would  not  have 
been  required  at  all,  while  the  Bareilly-Hathras  link  would  have  been 
made  by  one  or  other  of  the  two  lines  in  whose  territory  it  lay,  and 
the  other  lines  would,  if  necessary,  have  been  given  running-powers 
over  it.  All  four  lines  would  have  benefited  by  it,  whereas  now  it 
benefited  two  only,  at  the  expense  of  the  other  two.  Capital  would 
have  been  saved,  and  reckless  cutting  of  rates  would  have  been 
avoided.  He  feared  that  that  sort  of  interlacing  would  inevitably 
spread  over  other  large  areas  in  India  imless  steps  were  taken  to 
check  it,  and  a  great  waste  of  money  would  result.  Sir  Henry 
Elimber,  speaking  from  the  point  of  view  of  the  metre-gauge  South 
Indian  railway,  deliberately  contemplated  that  as  desirable;  but 
Mr.  Hodson  would  like  to  know  what  the  Madras  Railway  authorities 
thought  of  the  matter :  there  was  another  area  in  the  neighbourhood 
of  the  Dindigal  and  Podanur  districts  where  the  results  would  be 
similar  to  those  he  had  described  in  the  north,  if  the  confusion  of 
gauges  there  were  not  checked. 

He  was  not  sure  that  he  quite  understood  Sir  Henry  Kimber's 
remarks  rightly,  but  they  seemed  to  contain  the  suggestion  that  the 
simultaneous  growth  of  the  two  gauges,  which  he  advocated,  would 
give  the  advantages  of  double  track,  and  that  in  time  of  pressure  the 
one  system  could  be  used  for  the  up  traffic  and  the  other  for  the  down. 
That  would  be  quite  possible,  although  somewhat  difficult  to  arrange, 
if  the  two  systems  were  on  the  same  gauge.  In  the  north  of  India 
duplicate  lines  had  deliberately  been  made  so  that  they  might  in  times 
of  pressure  relieve  and  supplement  each  other :  in  fact,  this  \eas  one  of 
the  advantages  of  uniformity  of  gauge.  But  diversity  of  gauge  com- 
pletely prevented  anything  of  the  sort.  As  lines  of  different  gauges 
could  not  carry  each  other's  stock,  the  stock  of  each  must  go  back  over 
its  own  line,  and  naturally  each  railway  would  desire  to  send  it  back 
full.  In  other  words,  both  lines  would  compete  for  the  traffic  in  both 
directions.     Competition  was  all  very  well,  and  in  some  countries 
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where  railways  were  owned  by  independent  companies  it  might  be  Mr.  Hod 
the  only  way  of  keeping  down  rates  and  ensuring  adequate  facilities 
being  given  to  the  public ;  but  the  state  of  affairs  in  India  was 
very  different.  There  the  Gk>vemment  owned  the  majority  of  the 
railways  ;  and  although  it  had  leased  some  of  them  to  companies,  it 
had  always  remained  the  owner  or  principal  partner,  taking  the 
greater  part  of  the  profits,  and  bearing  the  loss  if  there  was  any. 
Competition  between  such  railways  was  practically  competition 
between  the  different  pockets  of  the  Government  purse,  and  wholly 
wasteful  of  the  tax-payers'  money :  and  it  was  quite  unnecessary,  for 
the  State  had  reserved  to  itself  powers  quite  sufficient  to  prevent 
unreasonable  rates,  undue  preference,  and  other  evils  against  which 
competition  was  elsewhere  the  only  remedy.  Moreover,  the  object 
of  the  State  in  owning  the  railways  was  to  ensure  their  being  worked 
for  the  good  of  the  country,  rather  than  for  the  benefit  of  individual 
administrations.  Anything  like  reckless  competition  in  rates  tended 
rather  to  defeat  or  hinder  that  object,  by  absorbing  revenue  which 
could  be  better  used  elsewhere. 

The  Author  had  certainly  not  overstated  the  objections  to 
bringing  the  metre  gauge  into  constricted  areas  like  seaports, 
collieries,  and  other  crowded  centres  of  trade.  Indeed,  they  might 
have  been  put  much  stronger  without  any  fear  of  exaggeration. 
Mr.  Hodson  had  been  sorry  to  hear  Sir  Guilford  Molesworth  advocate 
bringing  the  metre  gauge  to  Calcutta.  The  growth  of  the  railway- 
accommodation  in  that  city  since  Sir  Guilford  left  India  had  been 
enormous,  and  the  complications  which  the  introduction  of  a  second 
gauge  in  such  places  would  bring  about  would  be  very  serious. 
Not  only  would  it  be  necessary  to  construct  at  least  150  miles  of 
double  metre-gauge  railway  or  to  convert  one  of  the  existing  broad- 
gauge  lines,  and  to  provide  a  new  terminus  for  the  metre  gauge  at 
very  heavy  expense,  but  it  would  also  be  necessary  to  bring  the  new 
gauge  into  nearly  all  the  wharves  and  jetties  of  the  docks  and  river- 
face,  and  along  the  Port  Trust  railway;  because  it  would  be  im- 
possible to  arrange  that  some  berths  should  be  served  by  one 
gauge  and  some  by  the  other.  If  that  were  done  by  laying  a  third 
rail,  it  would  mean  not  an  increase  but  a  decrease  of  capacity ;  for 
while  a  line  or  siding  was  occupied  by  a  metre-gauge  train  it  was 
closed  to  a  broad-gauge  one,  which  would  carry  half  as  much  again. 
To  make  duplicate  lines  and  establish  transporters,  as  suggested  in 
the  Paper,  would  mean  heavy  expense  and  doubtful  convenience. 
It  would  seem  to  be  quite  easy  to  give  the  metre-gauge  system  of 
the  Bengal  and  North  Western  and  Tirhut  railways  access  to 
Calcutta  on  the  broad  gauge,  if  desired,  when  once  the  Ganges  had 
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.  Hodaon.  been  bridged,  as  he  hoped  it  Boon  would  be,  in  the  neighbourhood 
of  Sara.  The  line  now  being  made  from  Katihar  through  Maldah 
towards  the  bridge  should  be  of  broad  gauge,  and  the  metre-gauge 
administration  should  work  it  and  have  running-powers  over  the 
existing  lines  of  the  Eastern  Bengal  railway  into  Calcutta,  and  be 
given  facilities  for  its  traffic  at  the  existing  termini  in  Calcutta  and 
at  the  docks.  The  transhipment  would  thus  be  at  Katihar,  which 
was  well  adapted  for  it ;  and,  being  entirely  in  the  hands  of  the 
metre-gauge  administration,  it  could  be  done  just  as  well  as  the 
Bombay  and  Baroda  railway  transhipment  at  Ahmedabad. 

Again,  there  was  the  duplication  of  routes  which  the  conflicting  inter- 
ests of  the  two  gauges  caused  to  be  advocated.  An  example  of  this  was 
the  Haidarabad-Godavari  railway  from  Manmad  to  Secunderabad,  386 
miles  long.  It  ran  through  the  pick  of  the  Nizam's  Dominions,  and  had 
paid  3^  per  cent,  on  its  capital  of  £4,400  per  mile  within  4  years  of 
its  opening.  He  believed  it  could  easily  have  been  made  on  the 
broad  gauge  for  an  additional  £1,000  per  mile,  and  the  expenditure 
would  have  been  perfectly  justified.  That  railway  had  been  made 
on  the  metre  gauge  in  a  country  completely  surrounded  by  broad- 
gauge  railways,  and  natiually  the  question  of  connecting  it  with 
the  great  metre-gauge  systems  nortii  and  south  of  it,  had  arisen* 
Even  Mr.  Waring,  who  was  a  thoroughgoing  advocate  of  uniform 
gauge,  had  pointed  out  that  the  existence  of  these  isolated  systems 
necessitated  some  such  link  being  made  between  Khandwa  and 
Hotgi  in  order  to  facilitate  exchange  of  rolling  stock.  The  military 
authorities,  he  believed,  were  of  the  same  opinion  on  strategiod 
grounds.  Who  would  advocate  such  a  project  if  it  were  not  for  the 
diversity  of  the  gauges?  That  link  would  be  400  miles  long^  it 
would  cost  at  least  £2,000,000,  and  much  of  it  would  pass  through 
wild  and  rough  country  where  it  would  have  little  prospect  of 
developing  paying  traffic.  The  probability  was  that  it  could  only 
live  by  trying  to  divert  from  the  existing  lines  traffic  with  which  they 
were  perfectly  capable  of  dealing.  Feeder-lines  were  of  course  wanted 
in  those  districts  as  in  all  others,  but  they  would  be  more  useful  if 
aligned  as  feeders  to  the  existing  lines,  and  not  as  chord  lines  simply 
short-circuiting  lines  which  in  that  part  of  the  country  did  not  require 
it.  The  Author's  map  furnished  another  object-lesson.  A  new  line 
of  2-foot  6-inch  gauge  had  been  made  between  Jabalpur  and  Crondia, 
and  was  to  be  extended  southward  towards  Chanda  in  the  heart  of  the 
mineral  districts  of  the  Central  Provinces.  The  line  crossed  a  strip 
of  country  where  a  north-to-south  connection  was  badly  wanted 
between  the  two  main  broad-gauge  lines  through  Jabalpur  and 
Nagpur  respectively.     Being  of  2-foot  6-inch  gauge,  the  line  could 
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not  supplj  that  want,  and  the  probability  was  that  another  line  Mr.  Hodi 
would  have  to  be  made  across  the  same  strip  of  ooiintry,  probably 
through  Itarsi  and  Nagpur,  which  would  pass  through  a  far  more 
difficult  country  at  far  heavier  cost.  Thus  an  apparent  economy 
might  prove  more  costly  in  the  end.  On  every  hand  was  found  the 
prospect  of  serious  difficulties  arising  from  the  confusion  of  gauges, 
and,  unless  the  spread  of  that  confusion  was  checked,  the  result 
would  surely  some  day  become  so  serious  as  to  be  intolerable,  and 
would  have  to  be  settled  somehow. 

The  question  was:  What  should  now  be  done?  Whatever  it 
was,  it  must  be  not  only  effectual  but  also  commercially  prac- 
ticable. Twenty  years  ago  some  of  the  advisers  of  the  Gk)vem- 
ment  of  India  foresaw  this  state  of  things,  and  in  1889  a  number 
of  the  leading  railway  men  of  India  were  invited  to  express  their 
views  for  the  consideration  of  the  Government.  Most  of  them 
strongly  advised  definite  action  to  check  the  growth  of  the  evil.  They 
recommended  definite  recognition  of  the  5-foot  6-inch  gauge  as  the 
standard  gauge  of  India,  and  the  rigid  prohibition  of  any  extension 
of  the  metre  gauge,  except  in  areas  where  it  was  already  established. 
They  pointed  out  that  all  feeder-lines  should  be  constructed  on  the 
same  gauge  as  the  parent  line,  but  that  anything  of  the  nature  of 
a  link  connecting  mth  broad-gauge  railways  should  be  either 
constructed  on  the  broad  gauge,  or  so  constructed  that  it  could 
be  easily  converted  to  it.  Unfortunately  those  recommendations 
had  not  been  acted  upon.  They  had  been  considered,  but  no  definite 
policy  had  been  decided  upon ;  and  the  matter  had  been  left  so  that 
each  case  as  it  came  up  should  be  considered  on  its  supposed  merits. 
The  consequence  had  been  that  the  broad-  and  metre-gauge  advocates 
had  fought  over  nearly  every  extension  put  forward  since  that  time, 
and  each  decision  had  been  based  more  upon  the  expediency  of  the 
moment  than  upon  any  definite  policy.  Had  those  recommendations 
been  accepted  in  1890,  the  growth  of  the  confusion  of  gauges  would  have 
been  checked,  and  the  question  to  be  dealt  with  at  the  present  time 
would  have  been  much  simpler.  It  was  not  yet  too  late  to  adopt  the 
recommendations,  though  they  were  now  hardly  sufficient  of  them- 
selves. Not  merely  restrictive  but  remedial  measures  were  now 
wanted,  and  he  fully  agreed  with  those  speakers  who  urged  that  con- 
version was  the  proper  course.  He  did  not  agree  with  some  that  things 
were  now  too  advanced ;  indeed,  he  believed  the  longer  conversion 
was  delayed,  the  more  imperative  it  would  become.  A  great  deal 
indeed  could  be  done  now.  Of  course,  it  could  only  be  done  graduaUy, 
and  would  require  long  preparation ;  but  the  thing  to  do  was  now  to 
decide  upon  it  definitely,  and  to   begin  at  once  to  work  steadily 
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,  Hodion.  towards  doing  it.  Other  countries  had  had  to  sweep  awaj 
diversity  of  gauge,  and  India  would  have  to  do  the  same  sooner 
or  later,  and  the  longer  it  was  delayed  the  more  it  would  cost. 

It  was  true,  as  Mr.  Wilde  had  pointed  out,  that  the  question  at 
issue  was  not  which  was  the  better  gauge,  broad  or  narrow,  but 
what  was  the  best  thing  to  do  under  present  circumstances ;  but  it 
was  useless  to  discuss  the  best  course  until  it  had  been  settled 
whether  anything  at  all  was  necessary.  He  had  endeavoured  to 
show  that  something  very  definite  was  necessary  if  the  present  state 
of  affairs  was  not  to  become  intolerable,  and  now  he  would  endeavour 
to  show  what  the  remedy  should  be»  Doubling  the  metre  gauge  in 
India,  exclusive  of  Burma  and  perhaps  Assam  and  Bengal  east  of 
the  Bramahputra,  must,  he  thought,  be  put  aside,  as  it  would  not 
be  a  remedy  at  all.  Even  if  it  were  as  cheap  and  as  efficient  in 
dealing  with  the  traffic — which  it  would  not  be  if  the  future  were 
considered — it  would  not  bring  the  object,  uniformity  of  gauge,  any 
nearer,  but  would  rather  encourage  the  growth  of  gauge-confusion, 
and  perpetuate  the  inferior  machine  with  its  low  speed  and  other 
disabilities  to  which  Mr.  Burge  had  referred  in  speaking  of  the 
South  African  railways.  Moreover,  it  was  doubtful  whether  simple 
doubling  would  provide  for  the  growth  of  traffic  very  long.  It 
would  quadruple  the  present  capacity  of  the  metre  gauge  and  raise 
it  to  double  that  of  a  single-track  broad-gauge  line  of  the  present 
standard,  that  was,  to  about  what  it  might  be  expected  a  single 
broad-gauge  track  would  grow  to  in  the  future :  but  who  could  tell 
how  long  that  would  suffice  ?  It  might  probably  last  for  20  years, 
but  it  certainly  would  not  suffice  for  50  years,  and  what  was  to  be 
done  then  ?  A  much  heavier  standard  of  metre-gauge  loadings  than 
the  present  would  certainly  be  adopted  long  before  then,  and  to 
introduce  that  after  the  doubling  of  the  line  would  cost  twice  as  much 
as  doing  it  before.  To  convert  metre  gauge  to  broad  gauge  on  even 
the  present  standard  would  double  its  capacity,  and  still  greater 
increase  could  be  provided  by  making  the  bridges  a  little  stronger,  so 
as  to  carry  the  broad-gauge  loads  of  the  future ;  and  eventually,  when 
the  time  came,  the  converted  line  could  be  doubled  and  made  to  carry 
eight  to  ten  times  as  much  as  the  present  metre  gauge.  Considering 
the  great  growth  of  the  traffic  in  India  during  the  last  20  years,  he 
did  not  think  it  was  safe  to  limit  the  provision  to  what  at  most 
would  be  four  or  five  times  the  present  capacity. 

Fortunately  the  present  was  a  very  favourable  time  for  making 
£L  beginning  in  the  direction  of  conversion.  The  traffic  of  India  was 
increasing  by  leaps  and  bounds,  and  nearly  all  the  railways  were 
experiencing  need  of  more  powerful  engines  and  larger  wagons,  and 
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of  renewals  with  heavier  rails  and  stronger  girders.     That  was  Mr.  Hodio 
particularly  the  case  on  the  more  important  metre-gauge  trunk 
lines,  several  of  which  were  proposing  to  introduce  rolling  stock 
practically  as  heavy  as  much  of  what  had,  up  to  a  few  years  ago, 
been  found  sufficient  for  broad-gauge  lines.      Very  considerable 
strengthening  was  therefore  inevitable,  and  the  question  was  up  to 
what  standard  it  should  be  done.     If  the  standard  selected  was  too 
low,  there  was  the  great  danger  that  it  would  all  have  to  be  done 
over  again  before  the  structures  were  half  worn  out,  and  much  waste 
would  result.     The  difference  in  cost  between  girders  25  per  cent, 
above  present  Government  metre-gauge  standard  and  full  broad- 
gauge  standard  was  comparatively  small,  probably  not  10  per  cent. 
It  would  be  a  thousand  pities  to  adopt  anything  less  than  broad- 
gauge  standard  for  the  renewal  of   any  large  girders  wherever 
strengthening  of    girders  was    being  done  on  the  metre  gauge, 
whether  early  conversion   was  contemplated  or  not.     The  intro- 
duction of  heavy  rolling  stock  would  necessitate  renewals  with  heavy 
rails  before  long,  but  it  was  not  necessary  to  look  so  far  ahead 
with    those  as  with    girders,   whose   life  ought   to    be  so  much 
longer.     (Consequently  he  thought  it  was  clear  that  a  heavy  expen- 
diture would  be  necessary  in  raising  the  standard,  even  if  no  con- 
version were  made.     The  Author's  estimate  of  the  cost  of  conversion 
at  about  Rs.40,000  per  mile  included  a  number  of  operations  which 
undoubtedly  came  under  the  head  of  strengthening,  and  which  would 
have  to  be  done  in  any  case.     If  those  items  were  eliminated,  the  cost 
due  to  change  of  gauge  alone  ought  not  to  exceed  more  than  £1,500 
a  mile,  the  rest  being  inevitable  in  the  way  of  strengthening.     If, 
therefore,  conversion  were  undertaken  in  conjunction  with  a  well-con- 
sidered scheme  of  strengthening  operations — which  was  certain  to  be 
called  for  in  any  case — the  extra  cost  of  the  mere  change  of  gauge 
would  be  much  more  moderate  than  if  the  conversion  were  deferred 
until  afterwards.     Sir  Henry  Kimber  had  effectively  disposed  of  the 
alternative  proposal  for  reducing  the  5-foot  6-inch  gauge  to  either 
the  4-foot  8^ -inch  or  the  metre  gauge,  but  he  had  stopped  short  of 
similarly  condemning  the  proposal  to  convert  the  metre  gauge  to  the 
5-foot  6-inch,  and  had  admitted  its  advantages.     With  regard  to 
the  contemplated  doubling  of  the  first  15  miles  of  the  South  Indian 
railway  from  Madras  to  Pallavaram,  Mr.  Hodson  knew  that  part 
of  the  railway  well,  and  he  fully  recognized  the  need  of  relief  for  the 
suburban  traffic ;  but  it  would  be  a  thousand  pities  to  cripple  the 
development  of  that  great  property   by  not  looking  ahead  and 
providing  for  the  further  developments  which  would  follow.     The 
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r.  Hodaon.  whole  line  from  Madras  to  Trichinopoli  was  very  near  the  limit 
of  its  capacity,  and  conversion,  or  doubling,  or  duplication,  would 
soon  be  a  matter  of  importance.  The  line  was  paying  more 
than  7  per  cent,  on  its  capital  and  could  well  afford  to  look  ahead 
and  adopt  a  far-seeing  policy,  even  if  at  first  it  seemed  a  costly 
one.  The  proper  thing  to  do,  therefore,  was  to  prepare  for  con- 
version between  Madras  and  Yillupuram  at  an  early  date,  to  be 
followed  by  the  extension  of  the  broad  gauge  thence  to  Trichinopoli, 
either  by  converting  the  existing  line,  or  perhaps  first  by  making  the 
proposed  chord-line  on  that  gauge.  After  that,  the  reconversion  of 
the  old  line  to  Erode  to  its  original  gauge  would  be  an  easy  matter, 
and  later  on  the  broad  gauge  would  be  extended  to  Madura  either  by 
converting  the  existing  line  via  Dindigal  or  by  making  another 
chord.  Chords  in  that  district  would  be  no  evil ;  the  country  was 
rich  and  only  awaited  development,  and  they  would  pay.  Mean- 
while, any  doubling  that  might  be  necessary  near  Madras  should 
have  works  fit  for  the  broad  gauge,  and  should  not  be  laid  to  the 
metre-gauge  except  as  a  temporary  expedient  till  the  conversion 
southward  became  necessary. 

The    policy    which   he  thought  should  be    adopted    for    India 

I  was  the  following: — (1)  Eecognize  the  5-foot  6-inch  gauge  as  the 
standard  gauge  for  all  India,  except  Burma  and  Assam  east 
of  the  Brahmaputra.  (2)  Recognize  that  the  eventual  conversion 
of  all  the  principal  metre-gauge  lines  in  India  proper  was  inevitable, 
and  prepare  the  way  for  it  whenever  possible  by  making  all  new 
structures  suitable  for  the  eventual  conversion.  (3)  Restrict  the  exten- 
sion of  the  metre  gauge  rigidly  to  the  districts  already  occupied  by  it. 
(4)  Recognize  that  all  branch  lines  should  be  laid  to  the  gauge  of  the 
parent  line,  and  insist  that  they  should  be  so  laid,  or  at  least  so  that 
they  should  be  easily  convertible  thereto.  (5)  Insist  that  all  lines  f  oim- 
ing  connections  between  broad-  and  narrow-gauge  systems,  or  likely 
to  develop  into  such  connections,  or  into  important  branches  of  main 
trunk  lines,  should  be  constructed  on  the  broad  gauge,  or  at  least 
be  constructed  so  as  to  be  easily  convertible  thereto.  (6)  Allow  no 
extensions  into  constricted  areas,  such  as  seaports  or  collieries,  already 
occupied  by  the  standard  gauge,  except  on  that  gauge.  (7)  Recog- 
nize that  any  metre-gauge  line  in  India  proper  whose  traffic  was 
growing  so  as  to  demand  the  use  of  more  than  10-ton  axle-loads  and 
1  ton  per  lineal  foot  train-load  was  approaching  the  limit  where 
conversion  would  become  desirable,  and  that  it  must  prepare  to 
undertake  conversion  before  further  increase  of  loadings  beyond 
that  limit  became  necessary.  (8)  Such  conversion  when  undertaken 
should  commence  at  the  point  where  the  metre  gauge  debouched  on  the 
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broad  gkuge,  and  should  proceed  gradually  by  sections,  pushing  back  Mr.  Hodao 
the  point  of  transhipment  from  time  to  time  towards  the  less  con- 
gested districts  until  these  in  their  turn  came  up  for  conversion. 
(9)  Recognize  that  conversion  to  standard  gauge  must  precede 
doubling  of  metre-gauge  railways  in  India  proper.  (JO)  Make  a  start 
on  the  Eastern  Bengal  railway  as  soon'as  the  Ganges  was  bridged,  and 
on  the  South  Indian  and  on  the  Rajputana  railways  as  soon  as  the 
traffic  justified  it.  Those  views  he  had  laid  before  the  Government 
of  India  2  years  ago,  but  of  course  nothing  could  be  done  until  the 
new  Indian  Railway  Board  was  established  and  in  working  order. 
He  believed  that  this  policy  was  a  perfectly  practicable  and  a  con- 
structive policy,  and  that  in  the  end  it  would  prove  economical  and 
effectual.  He  trusted  the  Institution  would  recognize  its  soundness 
and  support  such  a  policy  with  no  uncertain  voice.  Perhaps  some  of 
the  directors  of  the  companies  concerned  might  fear  that  it  might 
curtail  their  dividends  for  a  time,  but  he  felt  sure  that  it  would 
prove  remunerative  in  the  end,  and  that  it  was  the  proper  thing  for 
India  generally. 

Mr.  Alexander  Izat  pointed  out  that  the  gauge  question  had  Mr.  izat 
existed  ever  since  railways  were  begun  in  India.  At  that  time  it 
was  still  undecided  in  England  whether  the  7-foot  or  the  4-foot 
8^-inch  gauge  was  the  better,  and  the  Indian  Government  seemed 
to  have  thought  that  the  wise  thing  to  do  was  to  take  a  middle 
course  and  adopt  a  gauge  of  5  feet  6  inches.  This  was  the  only 
gauge  for  about  15  or  16  years,  diuing  which  about  5,000  miles 
of  railway  were  constructed.  From  various  causes  the  cost  of  these 
railways  was  heavy,  being  about  £18,000  per  mile,  and  at  the  opening 
of  one  of  the  sections  between  J>elhi  and  Lahore  about  1868,  the 
Viceroy,  Lord  Lawrence,  remarked  that  the  heavy  cost  of  the  railways 
prevented  the  Government  of  India  from  undertaking  their  con- 
struction to  the  extent  the  country  required ;  but  that  if  the  cost 
could  be  reduced  by  one-half,  or  even  to  about  £10,000  per  mile,  the 
Government  could  afford  to  cover  India  with  railways.  The  question 
of  cheap  railways  was  thereafter  much  discussed,  with  the  result  that, 
about  1869  or  1870,  the  metre  gauge  with  41^1b.  rails  was  decided 
upon,  and  since  then  had  been  adopted  in  different  parts  of  the 
country.  The  chief  object  of  its  adoption  had  been  to  open  up  the 
country  with  cheap  railways.  The  old  standards  of  railway  require- 
ments were  abandoned,  and  new  ones  were  adopted,  with  the  result 
that,  since  1870,  11,421  miles  of  metre-gauge  railways  had  been 
constructed,  at  an  average  cost  of  £4,700  per  mile.  Those  lines  had 
not  only  provided  cheap  and  easy  communication  in  large  tracts  of 
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Mr,  l£at.  the  country,  to  the  great  benefit  of  the  public  and  the  Govemment, 
but  had  also  proved  financially  successful,  and  were  earning  an 
average  dividend  of  6  per  cent,  on  the  capital  expended  on  them. 
They  had  further  added  greatly  to  the  traffic-earnings  of  the  standard- 
gauge  lines,  and  thus  had  helped  considerably  to  place  these  in  the 
satisfactory  financial  position  which  they  had  only  lately  attained. 
The  introduction  of  the  metre  gauge  had  thus  been  fully  justified 
in  every  way.  In  the  same  period,  since  1870,  about  9,000  miles  of 
ordinary  standard-gauge  line  had  been  built  at  an  average  cost  of 
probably  not  more  than  £8,000  per  mile,  the  Oudh  and  Rohilkhand 
railway  having  cost  £7,800,  and  the  Bengal-Nagpur  railway 
£8,900  per  mile.  In  regard  to  these  lines  also  the  requirements  of 
India,  as  expressed  by  Lord  Lawrence,  appeared  to  have  been 
met.  Some  of  the  speakers  had  argued  that,  instead  of  the 
metre  gauge,  a  light  standard-gauge  line  should  have  been  adopted, 
and  inferred  that  the  latter  would  have  avoided  the  incon- 
venience of  a  break  of  gauge,  and  would  have  cost  little  more 
than  the  former.  That  view  was  erroneous.  The  adoption  of 
a  light  standard-gauge  line  would  practically  be  a  break  of  gauge, 
and  would  necessitate  the  provision  of  special  light  rolling  stock 
for  its  use,  as  ordinary  standard-gauge  stock  could  not  be  used  on 
it.  All  traffic  would  therefore  have  to  be  transhipped  at  junctions 
between  the  light  and  the  ordinary  standard-gauge  lines.  The  axle- 
loads  permitted  under  the  Government  regulations  were  7  tons  for 
carriages  and  wagons  and  8  tons  for  engines,  for  tiie  41J-lb. 
luils  in  use  on  the  metre  gauge,  which,  in  order  to  maintain  similar 
conditions,  a  light  standard-gauge  line  would  have  to  adopt ;  whereas 
for  the  ordinary  standard  gauge  the  axle-loads  were  12  tons  for 
carriages  and  wagons,  and  17  tons  for  engines.  The  ordinary 
standard-gauge  wagons,  then,  could  only  run  on  the  light  standard- 
gauge  lines  by  canying  loads  50  per  cent,  less  than  metre-gauge 
stock  easily  bore,  and  ordinary  standard-gauge  engines  could 
not  run  at  all.  To  avoid  the  inconvenience  of  what  would  be 
practically  a  break  of  gauge,  all  the  standard-gauge  branches  would 
have  to  be  equipped  with  girders,  ballast,  rails,  sleepers,  and  stock 
sufficient  to  carry  the  ordinary  standard -gauge  axle-loads — the 
L  practice  that  had  been  followed  in  India.  The  difference  in  cost 
\  between  similarly-equipped  standard-  and  metre-gauge  lines  need 
I  not  exceed  £1,000  per  mile  in  open  country,  but  in  rough  or  hiUy 
'couiitry  the  diii'erence_v\^ould  be  much  gimter^  because^  with  the 
sharper  curves  that  could  be  used  on  the  metre  gauge,  a  considerable 
saving  in  the  earthwork  and  bridging  ou^Iit  to  be  possible.  As  to 
the  cost  ot  an  ordinary  stiiiidard -gauge  line  and  a  nietre-gjiuge  line. 
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practical  examples  were  more  reliable  than  an  j  estimates,  and  he  Hr.  Izat 
therefore  took  the  Oudh  and  Rohilkhand  railway  as  an  example  of 
the  standard-gauge,  and  the  Bengal  and  North  Western  railway  as 
an  example  of  the  metre-gauge  lines.  Both  those  railways,  with 
which  he  was  fully  acquainted,  had  been  well  and  economically  con- 
structed under  modem  conditions,  and  were  fully  equipped  with  work- 
shops and  terminal  stations,  which,  though  very  costly,  were  frequently 
overlooked  in  making  comparisons  between  short  branches,.  They 
ran  through  similar  country,  the  only  xlifference  between  them 
being  that  the  Oudh  and  Hohilkhand  railway  served  many  more 
large  towns  and  important  markets  than  the  Bengal  and  North 
Western.  The  former  had  cost  £7,800  per  mile,  and,  while  earning 
£800  per  mile  per~annum,  was  how  returning  5  •  3  per  cent,  on  its 
capital  cost ;  but  it  was  evident  that  the  returns  in  early  days  were 
very  small,  as  in  the  Government  accounts  there  was  an  outstand- 
ing balance  of  uncovered  interest  amounting  to  about  £2,000,000. 
If  this  large  sum  were  included  in  the  capital  cost,  the  return  at  \ 
present  would  be  4  •  2  per  cent,  instead  of  5  •  3  per  cent.  The  Bengal  ] 
and  North  Western  railway  had  cost  ^5,300  per  mile,  and  whilst 
earning  £559  per  annum,  was  returning  6  •  3  per  cent,  on  ite 
capital  cost,  and — what  was  of  great  importance — there  had  never  been 
any  outstanding  balance  of  uncovered  interest.  Had  the  Bengal 
and  North  Western  railway  been  constructed  on  the  standard  gauge 
at  a  cost  of  say  £7,800  per  mile,  its  present  earnings  would  not  have 
yielded  more  than  3^  per  cent,  on  its  capital  cost,  and  for  the  last 
21  years  it  had  been  open  for  traffic,  during  which  time  its 
earnings  had  been  much  less  than  they  were  now,  the  company 
would  have  been  in  a  very  poor  financial  condition.  How- 
ever, constructed  as  its  lines  had  been  on  the  metre  gauge,  the 
company  had  not  only  been  able  to  pay  fair  dividends  since  its 
incorporation,  but  latterly  good  dividends.  It  had  attained  a 
good  financial  position,  and  had  been  able  at  its  own  risk  to  raise 
money  and  develop  its  system  with  the  network  of  lines  that 
now  existed  north  of  the  Ganges.  The  company  was  a  purely 
private  enterprise,  had  had  no  guarantee  from  Government,  and 
had  received  no  direct  assistance  from  Government  except  free 
land,  the  full  value  of  which  had  been  more  than  repaid  by  services 
rendered ;  and  it  had  not  cost  the  €k)vemment  a  penny.  The 
company's  success  and  its  increased  usefulness  to  the  country  had 
been  solely  due  to  its  having  been  constructed  at  a  low  cost  as  a 
metre-gauge  line.  The  other  metre-gauge  lines,  almost  without 
exception,  had  also  been  financially  successful  throughout  their 
existence  ;  and  experience  had  shown  that  lines  of  this  gauge  could 
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Mr.  l2at.  be  constructed  and  worked  profitably  where  a  standard-gauge  line 
would    starve.      On    the    other    hand,   the  standard-gauge  lines, 
although  they  were  the  oldest,  and  had  been  working  for  more  than 
half  a  century,  had  only  in  recent  years,  when  fed  by  the  metre-gauge 
branches,  returned  a  fair  dividend  on  their  capital  cost.     How  im- 
portant that  feeding-process  was  would  be  made  dear  by  stating  that 
upwards  of  400,000  tons  annually  were  transferred  to  the   Bast 
Indian    railway  by  the    Bengal   and   North  Western   railway  at 
Mokameh  for  Calcutta,  giving  a  lead  of  284  miles.     The  standard- 
gauge  lines   had   been   a  heavy   financial   burden   on    the   State, 
notwithstanding  the  fact  t^t  they  served  the  richest  and  most 
populous  parts  of  the  country,  and  the  chief  trade-centres  and 
seaports.     If  the  great  loss  in  interest  on  capital  incurred  on  them 
were  added   to  their  capital  cost,  the  latter  would  be  very  much 
higher  than  it  was  shown  to  be,  and  in  the  case  of  the  Oudh  and 
Rohilkhand  railway  the   capital   cost    would    be   increased  by  25 
per  cent.     India,  though  a  large  coimtry,  was  in  some  respects  a  poor 
one,  and,  as  in  1870,  it  still  required  many  thousand  miles  of  rail- 
ways ;  but  to  have  them  at  all  it  must  have  them  made  cheaply.     It 
would   seem,  therefore,  that  the  proper  course  to  pursue  was  to 
continue  the  policy  adopted  with  such  success  in  1870,  of  whose 
results   the  Government  of   India  and   their   agents   might   well 
be  proud,  and  to  treat  each  case  as  it  arose  on  its  own  merits: 
to  adopt  the  standard   gauge  for  new  lines  where  the  nature  of 
the  traffic,  special  circumstances,  or  military  or  other  requirements 
justified  its  cost,  and  the  metre  gauge  where  it  would  meet  all  the 
necessities  of  the  case.     Each   gauge  should  also  be  allowed   to 
develop  inside  its  own  district,  and  the  metre  gauge  should  have 
access  to  the  large  towns  and   the  seaports,  and  be  permitted  to 
make  itself  as  useful  to  the  country  as  possible.    The  estimate  given  by 
I    the  Author  for  doubling  a  metre-gauge  line  was  too  high ;  it  might 
\  safely  be  put  at  £2,000  yer  mile,  and  a  short  section  of   Q^^iiles 
of  tEe  Bengal  and  North  Western  railway  had  actually  been  doublecl 
for  XT,700per  mile,  or  about  TmlTtEe  cost  of  changrng~alnetre-gauge 
Iirie  "to  the  standard  gauge.      The  change  to  the  standard  gauge 
might  double  the  carrying-capacity  of  the  railway,  but  to  double  the 
metre-gauge  line  would  increase  its  carrying-capacity  four  or   five 
times  at  least,  even  under  existing  working-conditions.     Moreover, 
conversion  must  be  carried  out  from   one  end,   whereas  doubling 
could  be  done  wherever  and  whenever  required.     Again,  conversion 
would   spread   the  transfer   from   gauge  to   gauge  over   numerous 
junctions  where  branches  came  in,  and  it  was  an  established  fact 
that  transfers  could  bo  ma(l(»  easily  at  places  where  large  quantities 
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were  dealt  with,  and  proper  superintendence  oould  be  provided,  but  Mr.  Izat 
were  difficult  at  minor  junctions.  Doubling  would  therefore  give  by 
far  the  best  results,  would  meet  the  requirements  of  the  country  for 
many  years  to  come,  and  should  therefore  be  adopted.  The  break  of 
gauge  was  an  inconvenience,  but  it  was  an  infinitesimal  inconvenience 
compared  with  that  of  having  no  railway-communication  at  all. 
India  urgently  required  many  thousand  miles  of  railway,  and  the 
policy  that  would  give  her  the  largest  number  of  miles  in  the  least 
possible  time  without  burdening  her  finances  was  that  which  would 
best  meet  her  urgent  wants.  The  question  was  really  a  financial  one, 
and  if  the  needs  of  the  people  could  be  reasonably  met  whilst  giving 
fair  returns  on  the  capital  invested,  ample  money  would  be  forth- 
coming for  the  great  extension  of  railways  still  required ;  but  if  the 
railways  made  were  not  financially  successful,  money  woiild  be 
difficiilt  to  obtain,  and  progress  would  be  very  slow. 

Mr.  Oliveb  Bury  fully  appreciated  the  difficulties  of  the  situation  Mr.  Bnrj 
in  India.  Although  he  had  no  personal  knowledge  of  that  great 
country  he  had  had  some  experience  of  similar  difficulties  in  South 
America.  The  Author  remarked  that  it  was  difficult  to  resist 
reasonable  demands  of  metre-gauge  lines  when  they  desired  to 
find  an  outlet  to  ports,  or  to  get  to  the  coast ;  and  precisely  the  same 
thing  had  been  found  in  the  Republic  of  the  Argentine,  the  railways 
of  which  were  shown  in  Fig,  10,  Of  the  5-foot  6-inch  gauge  there 
were  7,572  miles  at  the  end  of  1904,  and  of  the  metre  gauge  about 
3,370  miles.  The  4-foot  S^-inch  lines  he  would  not  refer  to, 
as  they  were  bordered  by  the  rivers  Parana  and  Uruguay,  which 
he  thought  were  not  likely  to  be  bridged  for  some  time.  With  a 
view  to  obtain  some  idea  of  the  comparative  cost  of  the  broad  gauge 
and  the  metre  gauge,  he  had  taken  out  particulars  of  the  capital  \ 
of  the  Argentine  lines;  and  he  found  that  whereas  the  average 
capital  per  mile  for  the  metre-gauge  lines  was  £9,675,  that  for  the 
5-foot  6-inch  lines  was  jE10,l(51 — liardly  any  difference.  Anyone 
who  knew  the  country  would  realize  that  the  best  value  was  in  the 
5-foot  6-inch  gauge.  The  narrow  metre-gauge  lines  had  had  to  get 
down  to  the  port  of  Santa  F6,  where  large  ships  were  loaded  for 
Europe,  and  to  Rosario  where  also  deep-draught  ships  were  loaded, 
and  now  they  were  creeping  down  to  Buenos  Aires,  and  would  soon 
be  there.  In  fact,  there  was  danger  that  the  difficulty  in  the 
Argentine  would  shortly  be  the  same  as  that  in  India ;  and  he 
thought  it  would  be  wise  to  confine  the  narrow-gauge  lines  to  the  hilly 
districts  and  the  north-western  part  of  the  Republic.  Turning  to 
another  part  of  the  world,  namely,  Eg3rpt,  a  Commission  was 
formed  in  December,  1904,  to  report  on  the  Egyptian  railways,  of 
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Mr.  Bury,  which  he  was  appointed  the  engineering  member.     One  of  tb 
points  of  reference  was  as  to  the  advisability  of  faroadenixig  tb 
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gauge  between  Luxor  and  Assuan  {Fig.  11).  Apart  from  the  Delt 
railways,  which  were  of  2-foot  6-inch  gauge,  there  were  in  Egypt  ahon 
1,500  miles  of  4-foot  8^-inch  gauge,  and  between  Luxor  and  Assua 
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the  gauge  was  3  feet  6  inches.     Before  the  Commissioners  went  out  Mr.  Bury, 
to  Egypt  they  thought  it  seemed  advisable  to  widen  that  line ;  but 
after  much  consideration  of  the  matter  on  the  spot,  they  had  come  to 
the  opposite  conclusion.     In  the  first  place,  there  was  practically  no 
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traffic  on  the  line,  there  being  but  one  train  each  way  daily  for  passen- 
gers and  one  goods-train  ;  the  goods,  such  as  they  were,  then  going 
up  to  the  Sudan.  The  permanent  way  was  very  light,  while  the  sleepers 
were  too  short  for  the  4-foot  8j^-inch  gauge,  and  there  seemed  to  be  no 
possibility  of  finding  a  market  for  them.    There  was  a  certain  amount 
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.Mr.  Bury,  of  tourist-traffic  for  2  or  3  months  in  the  year  to  and  from  Assuan,  and 
the  toiuists  had  to  change  trains  ;  this  was  no  doubt  an  inoonvenienoe 
about  which  the  Government  officials  heard  a  good  deal.  The  Com- 
missioners were  asked  to  have  due  regard  to  the  commercial  side  of  the 
question,  and  they  found  that  to  broaden  that  line  of  about  213  kilo- 
metres would  cost  a  good  deal  more  than  £500,000.  The  Commission 
had  come  to  the  conclusion  that  inasmuch  as  there  was  a  network  of 
3-foot  6-inch  gauge  in  the  Sudan,  it  would  be  just  as  convenient 
to  keep  the  break  of  gauge  at  Luxor  as  to  transfer  it  to  Assuan, 
because  sooner  or  later  the  lines  would  be  connected  with  the  3-foot 
6-inch  gauge  of  the  Sudan,  and  probably  with  the  rest  of  Africa.  They 
had  therefore  had  no  hesitation  in  recommending  the  GU)vemment 
not  to  widen  the  gauge  at  present,  but  to  put  the  rest  of  their  rail- 
way system  into  good  working-order.  Not  much  had  been  heard 
in  the  discussion  from  the  traffic  point  of  view.  He  had  had  the 
somewhat  unique  experience  of  having  managed  a  metre-gauge  line, 
a  4-foot  8]^-inch  line,  and  a  trunk  5-foot  6-inch  line  in  South  America. 
His  own  experience,  and  he  thought  that  of  many  others,  was 
that  the  5-foot  6-inch  gauge  was  the  best,  and  if  he  could  not 
get  that  he  would  wish  for  the  4-foot  8j^-inch.  He  did  not  wish  to 
disparage  the  metre  gauge,  because  an  enormous  tonnage  could  be 
carried  on  it.  Probably  not  every  member  of  the  Institution  was 
aware  that  in  the  Argentine  there  were  running  on  metre-gauge 
railways  sleeping-cars  fitted   with   transverse  sleeping-berths,  and 

Idining-grs  with  precisely  the  same  arrangement  of  seats  and 
lavatories  as  in  England.  The  Author  put  the  relative  capacity  of 
double  and  single  lines  at  5  to  1,  but  Mr.  Bury  thought  that  was 
too  low.~  "As  a  rule,  in  practice  a  double  line  could  carry  more  thsin 
five  times  as  much  as  a  single  line;  at  least,  that  had  been 
his  experience  abroad,  and  it  certainly  was  so  on  the  Great 
Northern  railway,  where  it  was  found  that  a  single  line  could  not 
do  anything  like  one-fifth  of  what  a  double  line  coiild  do.  It  might 
be  interesting  to  state  what  could  be  put  on  one  pair  of  metals.  He 
h  /2  I  ^^^^^  *^*  ^"  *'^®  Bigh  Bamet  branch,  in  regular  everyday  work, 
I  seventeen  trains  per  hour  ran  on  one  pair  of  metals.  With  regard  to 
I  the  solution  of  the  proi3lem  under  discussion,  he  thought  the  sugges- 
tion that  the  gauges  of  India  should  all  be  changed  to  4  feet  8^  inches 
could  be  put  aside  as  involving  a  useless  wasto  of  money.  To  convert 
the  5-foot  6-inch  into  a  metre  gauge  would  surely  be  a  distinct  step 
backwards,  and  equally  out  of  the  question.  The  third  suggestion — 
that  the  metre-gauge  lines  should  be  broadened  to  5-feet  6  inches — 
was  attractive  if  it  could  be  done  ;  but  after  what  Sir  Henry  Kimber 
had  said  it  would  seem  to  be  financially  impossible  to  broaden  all 
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the  metre-gauge  lines  to  5  feet  6  inches.  Mr.  Bury  put  forward  any  Mr.  Bury 
suggestions  with  regard  to  India  with  the  greatest  diffidence,  as  he 
had  never  been  there ;  but  he  agreed  with  Mr.  Ross  that  the  broad 
gauge  should  be  encouraged  and  the  narrow  gauge  confined  as 
far  as  possible  to  certain  areas.  Each  case  must  be  treated  more  or 
less  on  its  merits,  and  the  two  examples  he  had  given  illustrated 
that  view. 

Mr.  R.  Price- Williams  remarked  that,  having  taken  part  in  ^jP^J? 
the  discussion  of  1873,  having  in  the  interval  visited  India,  and 
having  in  recent  years  been  called  upon  by  the  Railway  Commis- 
sioners of  two  of  the  Australian  colonies  to  investigate  the  subject 
of  the  cost  of  unification  of  gauge,  he  was  glad  to  have  the  oppor- 
tunity of  alluding  briefly  to  this  important  matter.  When  in 
1873  the  subject  was  brought  forward  by  Mr.  Thornton,  he  believed 
it  was  done  in  a  tentative  way,  as  at  that  time  not  a  single  mile 
of  metre-gauge  line  had  been  laid.  The  discussion  was  therefore 
of  an  academical  character,  chiefly  turning  on  Sir  John  Hawk- 
shaw's,  Sir  John  Fowler's,  and  Sir  George  Bruce's  estimates  of  the 
saving  in  the  cost  of  construction,  as  there  was  no  opportunity 
then  of  forming  any  judgment  with  regard  to  the  actual  working 
of  narrow-gauge  lines.  In  the  interval  33  years'  experience  had 
been  gained,  and,  more  important  still,  as  bearing  directly  on 
the  question,  there  were,  in  the  Administration  Reports,  records 
which  furnished  complete  means  of  ascertaining  how  the  metre- 
gauge  lines  had  worked  as  compared  with  the  standard-gauge  lines. 
Although  the  Author  said  the  question  was  not  to  be  settled  by 
figures,  it  was  quite  evident  that  the  economical  aspect  of  the 
question  was  really  very  important,  and  Mr.  Price- Williams  was 
surprised  that  neither  the  Author  nor  previous  speakers  had- 
fastened  on  what  was  really  one  of  the  cardinal  features  of  it, 
namely,  the  enormous  development  of  traffic  that  had  taken 
place.  Plate  3  and  the  accompanying  Table  (both  prepared  from 
information  furnished  in  the  Administration  Reports)  showed 
the  development  of  Indian  railway-traffic  during  the  last  33 
years;  both  the  tonnage  of  goods  and  the  number  of  passen- 
gers carried  had  increased  more  than  tenfold  during  that  period,' 
as  compared  with  only  a  fivefold  increase  in  the  mileage  of  rail- 
way open.  India  was  not  only  a  large  country;  it  had  a  popu- 
lation enormously  larger  than  any  other  portion  of  the  British 
Dominions.  He  knew  of  no  other  instance  of  railways  having  to 
cope  with  the  growth  of  traffic  arising  from  such  an  immense 
population  and  such  marvellous  resources.  The  area  of  Australia 
was  certainly  larger,  but  its  population  per  square  mile  was  about 
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1*25  as  compared  with  166  in  India  and  55  in  Great  Britain. 
The  Author  drew  attention  to  the  very  significant  fact  that  for 
some  of  the  metre-gauge  lines  the  limit  of  the  carrying-capacity 
been  reached,  and  his  statement  practically  amounted 
to  an  admission  that  there  was  no  alternative  but  either  to 
double  the  existing  metre-gauge  lines,  or  to  convert  the  metre-gauge 
lines  into  a  single  standard  track.  The  problem  was  a  very 
important  one,  and,  having  an  open  mind  upon  the  subject,  the 
Author  very  properly  submitted  it  to  the  consideration  of  the 
Institution  which  had  already  had  it  under  discussion  on  two 
occasions.  Owing  to  the  growth  of  traffic,  the  light  railways  had 
now  fulfilled  their  object  as  pioneer  lines,  and  as  feeders  for  the 
standard-gauge  lines,  for  which  they  were  originally  intended;  in 
fact,  they  ceased  to  be  light  lines  in  1873,  and  had  now  become 
competitive  with  the  Government  lines,  notwithstanding  the 
Author^s  statement  that  both  narrow-gauge  and  standard-gauge 
lines  were  really  the  property  of  the  Imperial  Government. 
If  the  past  rate  of  increase  of  the  goods-  and  passenger-traffic,  or 
anything  like  it,  continued  during  the  next  30  years,  he  would  say 
deliberately  that  it  would  not  only  necessitate  the  doubling  of  the 
metre  lines,  but  also  the  doubling  of  the  standard  lines.  Possibly  if 
the  traffic  did  not  continue  to  grow  so  rapidly,  the  requirements  of 
the  next  30  years  might,  as  the  Author  thought,  be  provided  for 
by  doubling  the  metre-gauge  lines,  but  Mr.  Price- Williams  much 
questioned  it.  He  had  carefully  examined  the  reports,  and  he  saw 
nothing  to  indicate  any  slackening  in  the  development ;  and,  from 
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what  he  had  seen  in  India,  he  thought  the  rate  of  development  must  Mr.  Price- 
continue  undiminished.  The  break  of  gauge  alone,  the  cost  of  which 
the  Author  said  was  5^(2.  per  ton,  would  necessarily  be  in  any  poor 
country  a  great  hindrance  to  the  development  of  traffic.  It  was 
stated  in  the  Paper  that  the  question  of  the  Imperial  Government's 
financial  interest  did  not  enter  into  the  scope  of  this  question ;  but 
the  Government  owned  the  lines,  and  was  now  subjected  to  competitive 
traffic.  Was  the  Imperial  Government,  which  had  invested  247 
millions  sterling  in  the  railways,  to  have  no  voice  in  the  matter  ? 
His  own  opinion  was  that  matters  had  come  to  a  crisis,  and  some 
practical  means  should  be  devised  for  terminating  the  present 
highly  unsatisfactory  and  anomalous  condition  of  the  Indian  rail- 
ways. Vested  interests  had  every  right  to  be  considered,  but 
Imperial  interests  ranked  first.  The  estimates  made  of  the  cost  of 
unification  on  the  standard  gauge  amounted  to  about  29  millions 
sterling.  The  estimate  for  doubling  the  metre  gauge  was  one-third 
more.  The  matter  had  come  before  the  Institution  not  for  indiviclual 
opinions  but  for  a  definite  pronoimcement ;  and  he  thought  that  in 
view  of  the  difficulties,  annoyances,  and  hindrances  to  traffic  which  the 
present  position  involved,  it  should  be  said  that  the  time  had  arrived 
when  the  matter  must  be  definitely  settled  one  way  or  another.  The 
word  "  impossible  "  was  regarded  very  sceptically  by  members  of  the 
Institution.  It  had  been  their  privilege  to  perform  the  "  impossible  *' 
on  more  than  one  occasion.  A  striking  instance  of  that  had 
occurred  within  the  last  2  years,  involving  the  vested  interests  of 
eight  very  large  companies  supplying  a  population  of  7,000,000  with 
one  of  the  necessaries  of  life.  The  matter  had  been  settled  by 
an  Act  of  Parliament,  appointing  an  eminent  judge,  an  eminent 
Past- President  of  the  Institution,  and  a  great  financial  authority,  as 
arbitrators ;  and  with  their  assistance  all  vested  interests  had  been 
reconciled,  and  he  thought  both  parties  were  perfectly  satisfied.  The 
**  impossibility "  in  connection  with  the  Indian  gauges  might 
perhaps  be  settled  in  somewhat  the  same  way,  and  it  must  be 
speedily  settled  if  India  was  to  have  the  requisite  means  for 
the  proper  development  of  its  resources.  A  pronouncement  by 
the  Institution  to  that  effect  should  lead  to  a  solution  of  the 
problem. 

Mr.  Woodford  Pilkinqton  observed  that  his  interest  in  the  break  Mr.Pilki: 
of  gauge  in  India  dated  back  to  1873,  when  the  late  Duke  of  Argyll 
was  Secretary  of  State  for  India.  He  represented  a  company  who 
were  dealing  with  an  invention  for  transferring  rolling  stock,  and  the 
Duke  of  Argyll,  on  the  advice  of  Genei'al  Strachey,  consented  to 
purchase  the  j)iitcnt   for  XI  00,000.     The   invention  was  one  that 
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Ukingtoo.  shunted  traffic  between  any  gauges  within  reasonable  limits,  and 
would  have  saved  the  millions  that  yrould  be  spent  in  altering  the 
gauges  of  India.  Unfortunately  the  Ministry  at  that  time  broke 
down,  and  when  the  new  Ministry  came  into  power.  Lord  Salisbury, 
who  was  the  new  Secretary  of  State  for  India,  declined  to  complete 
the  purchase,  the  reason  given  being  that  the  Government  was 
interested  only  in  the  main  line  between  Bombay  and  Calcutta, 
which  they  had  resolved  to  make  of  uniform  gauge  throughout  at 
any  cost. 

Mr.Jebb.  Mr.  G.  R.  JsBB  thought  it  was  a  sound  principle  to  go  upon 
that  when  any  extension  of  a  narrow-gauge  line  was  decided 
upon,  the  earthworks  and  bridges  of  that  extension  should  be 
made  sufficient  for  a  standard-gauge  line,  if  there  was  any  pro- 
bability of  future  extension  making  a  connection  with  a  standard- 
gauge  system  possible.  At  first  the  narrow-gauge  line  would  be 
made  to  the  end  of  the  first  extension,  and  then  be  converted  when 
necessary. 

r.  Whyatt.  Mr.  H.  GILBERT  Whyatt  considered  that  the  question  of  conversion 
should  be  postponed  for  the  present,  and  the  metre-gauge  lines  should 
be  doubled.  In  course  of  time  the  traffic  would  be  so  heavy  that  four 
lines  of  rails  would  be  required,  and  then  would  be  the  time  to  con- 
vert the  double  line  of  metre  gauge  into  the  double  line  of  standard 
gauge.  It  would  be  far  better  to  do  it  then,  and  it  would  be  cheaper 
to  convert  a  double  line  to  standard  gauge  than  to  construct  two 
additional  lines  or  to  quadruple  the  metre  gauge.  He  thought 
that  certainly  the  present  was  the  wrong  time  to  do  it.  New 
metre-gauge  lines  should  be  prohibited  absolutely,  except  under 
very  special  circumstances,  especially  such  lines  as  that  between 
Haidarabad  and  Manmad ;  a  metre-gauge  line  should  be  prohibited 
in  a  district  where  no  other  metre-gauge  line  had  been  constructed, 
such  as  the  line  from  Guntakal  to  Bezwada;  and  metre-gauge 
lines  should  be  kept  out  of  Calcutta.  But  even  where  new  metre- 
gauge  lines  were  permitted,  all  the  bridges  should  be  made  strong 
enough  and  wide  enough  for  broad-gauge  lines,  and  all  stations  should 
be  made  wide  enough  between  the  platforms  to  allow  of  conversion 
afterwards  without  incurring  extra  expense,  that  was,  the  centre-lines 
in  stations  should  be  set  15  feet  6  inches  apart,  instead  of  14  feet 
6  inches.  Outside  the  station  sufficient  land  should  be  taken,  and  all 
fixed  works  should  be  constructed  to  allow  of  the  full  width  of  28  feet 
overall.  Also,  as  had  been  pointed  out,  the  earthworks  should  be 
constructed  sufficiently  wide.  To  sum  up,  he  thought  that  the  metre- 
gauge  lines  should  now  be  doubled,  but  should  be  confined  to  their 
own  districts ;  and  when  the  next  extension  was  required,  they  should 
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be  converted  to  double  lines  of  standard  gauge,  instead  of  quadruple  Mr.  Whya 
lines  of  metre  gauge. 

Captain  G.  R.  Hearn,  R.E.,  observed  that,  whilst  the  matter  was  being  Capt.  Heai 
discussed  from  engineering  and  commercial  points  of  view,  it  might  be 
interesting  to  hear  the  opinion  of  the  natives  on  the  gauge  question. 
He  happened  on  one  occasion  to  be  talking  to  a  priest  in  Muttra  with 
regard  to  the  Agra-Delhi  chord  railway,  which  he  recently  helped  to 
construct.  The  priest  said  he  was  glad  the  railway  was  coming,  because 
it  would  mean  more  traffic ;  and  he  hoped  broad-gauge  lines  would  soon 
be  constructed  through  Rajputana.  When  Captain  Heam  inquired 
why  he  expressed  that  hope,  and  pointed  out  that  there  was  already 
efficient  means  of  getting  into  Bombay  by  the  Rajputana-Malwa  line, 
the  priest  replied  that  that  was  a  "  small  line,  a  wretched  line,''  and 
that  by  it  2^  days  were  required  to  get  to  Bombay.  Although  it  was 
said  that  the  natives  of  India  did  not  care  about  speed,  he  thought 
they  did  appreciate  it;  and  he  believed  that  the  metre-gauge  line 
would  not  permit  of  the  speed  likely  to  be  required,  because  it  was 
not  possible  to  rim  at  60  miles  per  hour  over  a  metre-gauge  line. 

Mr.  G.  H.  List  considered  that  any  question  of  now  reverting  Mr.  Ltot. 
in  India  to  the  4-foot  8^-inch  gauge  was  quite  beyond  the  stage  of 
practical  politics.  Work  on  both  standard  and  metre  gauge  had 
gone  too  far  for  this  to  be  possible,  though  30  years  ago  it  might 
have  been  done  at  reasonable  cost.  The  good  steady  English  habit  of 
compromise  would,  he  thought,  be  safest  in  this  case  also.  In  fact, 
the  adoption  of  the  5-foot  6-inch  gauge  originally  was  a  compromise, 
being  a  splitting  of  the  difiference  between  the  4-foot  8^-inch 
and  6-foot  gauges.^  But  it  seemed  as  if  the  originators  of 
the  5-foot  6-inch  gauge  had  not  had  the  courage  of  their  own 
opinions,  or  the  foresight  to  see  the  potentialities  of  their  own 
act.  Having  adopted  a  wider  gauge,  they  proceeded  to  con- 
struct the  earlier  lines  on  English  standards,  making  tracks  12  feet 
between  centres  and  building  high-level,  narrow,  double  platforms 
at  all  stations.  Every  station  between  Calcutta  and  Delhi,  except 
engine-changing  stations,  was  built  thus.  It  was  this  fact  that 
handicapped  standard-gauge  rolling  stock,  and  prevented  it  from 
showing  as  high  a  ratio  of  capacity  to  gauge  as  the  metre-gauge 
stock.  The  late  Colonel  Conway-Gordon,  manager  of  the  North 
Western  railway,  made  wagons  11  feet  wide,  but  they  were 
barred  on  the  East  Indian  Railway.  India  was  too  poor  to 
have  money  to  spare  for  such  a  task  as  changing  all  lines  to 
4  feet  8j^  inches ;  she  required  all  her  money  for  new  lines.     But 


*  See  H.  Bell,  "  Railway  Policy  in  India,"  chap.  iv.     London,  1894. 
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Mr.  Lilt,  the  older  standard-gauge  lines  should  be  systematicallj  taken  in 
hand,  and  their  original  faults  corrected.     As  regarded  admitting 
metre-gauge  lines  to  the  seaports,  he  had  no  knowledge  of  Calcutta, 
Bombay,  or  Madras,  but  he  knew  Karachi  intimately.    At  one  time  he 
had  held  the  opinion  that  it  would  be  good  policy  to  allow  the  metre- 
gauge,  now  110  miles  away,  to  enter  that  port,  provided  it  could  be 
kept  to  its  own  wharves  or  jetties ;  but  on  further  consideration  he 
had  feared  that  this  would  not  be  possible,  and  a  mixed  gauge  on  the 
Karachi    jetties   as    he   knew    them  would   prove  an   intolerable 
nuisance.     Besides,  there  was  no  real  necessity  to  take  the  metre- 
gauge  to  the  jetties,  as  very  little  of  the  produce  from  up-country 
went  direct  to  the  ship's  side,  and  nearly  all  imports  went  to  an 
import-yard   from   the  ship.      Most  of   the   wheat    coming   from 
up-country   was    unloaded    and    stacked    In    store-houses    at    the 
jetties   or  at  merchants'   warehouses,  as   it  arrived   much   faster 
than  ships  could  take  it.      The  railway  had  a  working  s^reement 
with  the  merchants  to  handle  all  grain,  etc.,  and  put  it  alongside 
ships  at  any  time,  at  a  rate  of  1  pie  per  maund  (2  J<£.  per  ton). 
There  was  thus  no  real  necessity  for  the  metre  gauge  to  go  along- 
side  the  ships,  as  its  wheat-traffic  could  be  dealt  with  easily  and  as 
cheaply    as   under    existing   conditions.      The    construction    of    a 
new   standard-gauge    line   between   Nagda  and    Muttra,   now   in 
progress,  would  very  materially  affect  the  through  grain-traffic  now 
passing  over  the   Bajputana-Malwa  metre-gauge  line   to    Bombay 
from  the  country  of  which  Delhi   was  the  centre.      This   would 
postpone  for  some  years  the  necessity  of  doubling  that  lino  or  chang- 
ing its  gauge.     But  if  its  capacity  must  be  increased,  he  was  rather 
inclined  to  regard  with  favour  a  modification  of  Sir  George  Brace's 
suggestion,  and  would  lay  a  new  broad-gauge  line  parallel  to  the 
present  line  by  a  new  route,  and  so  keep  the  metre-gauge  connecting 
link  between  the  North  Ganges  metre-gauge  system  and  the  other 
Rajputana  and  Kathiawar  metre-gauge  systems,  which  were  sufficient 
for  the  needs  of  the  native  states   they  belonged   to.     It  was,  he 
thought,  certain  tliat  as  long  as  the  metre -gauge  systems  existed  in 
Kathiawar,   Gujrat,   anti   other   native   states   in    Rajputana,   and 
connections  were  made  to  the  southern   system,   the   metre-gauge 
systems  north  and  east  of  the  Ganges  would  claim  the  maintenance 
intact  of  the  pr  esent  connecting  link,  or  compensation  for  its  abolition. 
But  in  connoction  with  this  question  of  the  gauges  he  recommended 
perusiU  of  the  book  publisheil  by  the  late  Mr.  Horace  BeU,  M.  Inst. 
O.K.,  in  1894,  on  **  Rulway  Policy  in  India,"  more  especially  chap.  iv. 
It  would  be  seen  that  the  pessimistic  views  as  to  the  success  of  the 
stiuuiani  gauge  had  been  at  that  date  completely  falsified.     Mr.  List 
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would  suggest  as  a  compromise : — (1)  The  retention  of  the  metre-gauge  Mr.  Liit.- 
for  (a)  all  lines  south  of  latitude  16°  except  existing  broad-gauge  lines ; 
(h)  all  Rajputana,  Kathiawar  and  Gujrat ;  (c)  all  north  and  east  of  the 
Ganges.  (2)  The  conversion  of  the  Godavari  Valley  and  Guntakal- 
Bezwada  lines  to  standard  gauge.  (3)  The  connection  of  the  metre- 
gauge  north  and  south  systems  between  Khandwa  and  Hotgi.  (4)  The 
connection  of  Bombay  and  Karachi  by  a  standard-gauge  line  to  Badin, 
or  the  crossing  of  the  Indus  again  lower  down  at  Tatta.  He  believed 
that  projects  (3)  and  (4)  were  actually  under  consideration  and  survey. 
The  2-foot  6-inch  and  2-foot  gauges  should  be  allowed  only  as 
pioneer  lines,  or  as  distinctly  hill-district  lines  where  the  country  was 
exceptionally  difficult,  or  traffic  never  likely  to  be  heavy.  The  lines 
of  2-foot  6-inch  gauge  made  on  the  north-west  frontier  for  military 
purposes  were  now  being  converted  to  standard  gauge.  Another 
2-foot  6-inch  line  just  sanctioned,  from  Saharanpur  to  near  Delhi,^ 
should  be  made  to  the  standard  gauge ;  it  would  traverse  a  very  rich, 
densely  populated,  and  well-irrigated  country.  It  was,  however,  to 
be  made  suitable  for  easy  conversion  to  the  standard  gauge.  The 
lines  of  2-foot  6-inch  gauge  proposed  in  Central  India  would,  no  doubt, 
also  be  converted  to  standard  gauge  in  a  short  time,  as  the  country 
became  opened  up  and  traffic  developed.  All  future  construction  in 
the  plains  and  easy  country  should  be  of  standard  gauge,  or  of 
2-foot  6-inch  gauge  built  for  conversion  thereto.  No  more  metre- 
gauge  trunk  lines  should  be  built ;  only  branch  extensions  strictly 
within  the  territories  now  occupied  by  metre-gauge  lines.  He  did  not 
advocate  light  standard-gauge  lines — that  was,  lines  with  a  light  per- 
manent way  of  40-lb.  to  50-lb.  rails — ^because  a  very  light  permanent 
way  would  not  take  main-line  loads  except  at  such  low  speeds  as  to 
block  traffic.  If  there  was  reasonable  traffic  to  start  with,  a  standard- 
gauge  road  should  be  made  with  60-lb.  rails,  money  being  saved  on 
stations  and  buildings  at  first.  If  traffic  was  to  be  fostered,  a  2-foot 
6-inch  gauge  line  should  be  made  with  formation  to  take  the  standard 
gauge  in  due  time.  The  North- Western  railway  had  made  100  miles 
of  what  was  virtually  a  light  standard-gauge  line.  It  was  almost  a 
surface  line,  with  paved  dips  or  Irish  bridges  at  waterways,  and  bridges 
only  at  canal-crossings.  It  was  laid  with  second-hand  rails  from  main- 
line renewals — originally  60  lbs.  to  68  lbs.  per  yard  but  reduced  10  per 
cent,  in  weight — no  platforms,  and  wattle-and-daub  stations.  It  cost 
a  little  more  than  £2000  per  mile,  not  including  rolling  stock,  and  the 
ordinary  rolling  stock  was  used  with  old  engines  (13  tons  on  driving- 
axles).  It  had  been  intended  that  the  speed  should  be  8  to  1 2  miles  per 
hour,  but  the  traffic  soon  increased  to  such  an  extent  that  it  could 
not  be  dealt  with,  f^nd  speed  was  increased  to  15  to  20  miles  per  hour. 
[thB  INST.  C.B.  yfOU  CLXIV.]  .  o 
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Hr.  List .  The  road  began  to  go  to  pieces  at  once,  the  cost  of  maintenance  became 
excessive,  and  no  time  had  to  be  lost  in  putting  down  75-lb.  steel 
rails.    Such  was  the  result  of  the  experiment  of  making  a  cheap,  light, 
standard-gauge  line  in  the  newly-irrigated  districts  of  the  Punjab. 
JBut,  as  a  matter  of  fact,  many  of  the  earlier  lines  in  India,  like  the 
early  English  lines,  had  been  built  with  a  very  light  permanent  way, 
and  strengthened   as  traffic  grew.      The   North- Western   railway 
(originally  the  Sind,  Punjab  and  Delhi  railway,  Indus  Valley  State, 
and   Punjab  Northern    State  railways)   was  originally   laid   with 
60-lb.   iron,  62-lb.  steel,  and  68-lb.  iron   and   steel  rails.     It  was 
relaid  with  75-lb.  steel  about  20  years  ago,  and  was  now  being  relaid 
with  87 -lb.  steel  rails  on  its  heavy-traffic  sections.     An  interesting 
fact  was  that  the  iron  rails  laid  originally  in  1865  cost  £24  per  ton, 
in  1875  they  cost  £\2  a  ton^and  now  £6  per  ton  was  about  the 
average  for  steel  rails.    This  explained~€he  difficulty  of  ms^dng  a  fair 
coiiiparison  between  the  cost  of  the  earlier  and  the  later  lines.     He 
had  alreadly  explained  why  standard-gauge  rolling  stock  could  not  be 
made  with  the  same  ratio  of  capacity  to  gauge  as  metre-gauge  stock, 
and  he  did  not  think  Mr.  Waring  could  have  known  the   facts. 
Mr.  List's  recollection  of  the  stock  in  Ceylon  in  1889  was  that  it  was 
very  light,  more  like  the  lightest  home  stock.    This  might  have  been 
altered  during  the  last  17  years ;  but  with  gradients  of  1  in  33  and  curves 
of  330  feet  radius  on  a  5-foot  6-inch  main  line,  it  had  perhaps  not  been ; 
and  this  might  be  the  reason  why  it  was  possible  to  make  a  light 
standard-gsiuge  northward.     He  did  not  think  a  bridge  was  needed 
across  to  Ceylon,  as  the  chief  traffic  would  be  coolie  labour,  and  a 
good  ferry  would  suffice  for  that.     The  Government  of  India  would 
not  agree  to  Colombo  being  the  southern  seaport  for  India,  after  what 
Had  T)een  spent  ayiMadras,  and  might  be  spent  at  Yizagapatam. 
Indian  conditions  generally  were  exactly  the  reverse  of  those  in  Aus- 
tralia  and  in  South  Africa.     In  the  latter,  a  sparse  population  and 
light  traffic  permitted   the  adoption  of  light  pioneer  lines;  in  the 
former   there  was  generally  a  dense  population  and   heavy  traffic 
ready  to  use  a  standard  line  and  make  it  pay  at  starting.     More 
than  one  speaker  had  put  forward  the  idea  that  two  single  lines 
of  the  same  gauge  and  between  the  same  places,  but  lying  some 
distance  apart,  were  equal  to  a  double  line,  and  could  be  worked  as  up 
and  down  lines.     It  was  an  extraordinary  fallacy,  as  this  could  be 
done  only  in  the  extreme  case  of  military  necessity,  at  the  cost  of 
stopping  all  local  traffic  on  both  lines.     There  were  some  excellent 
examples  of  this  double  connection  on  the  North- Western  railway, 
namely,  between  Sibi  and  Quetta  on  the  frontier,  which  was  a  military 
line,  and  between  Rohri  and  Kotri  on  the  main  commercial  route 
to   Karachi.      For  local  traffic  it  was  necessary  that  engines  and 
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rolling  stock  should  return  the  same  way  as  thej  went :  it  was  not  kr.  Lift, 
conceivable  that  in  ordinary  circumstances  station-to-station  traffic 
on  either  line,  was  to  be  taken  to  the  terminus  or  junction  at  either 
end  and  back  again.  Fig,  13  would  explain  his  meaning.  It  showed 
the  actual  state  of  afifairs  between  Rohri  and  Kotri  on  the  Indus 
Valley  section  of  the  North- Western  railway.  If  these  lines  were 
to  be  used  as  up  and  down  lines  during  times  of  heavy  grain-traffic 
(military  needs  must  of  course  be  complied  with  at  all  costs)  then 
engines  must  be  worked  thus : — 

Sukkur  to  Padldan Ist  trip. 

Padidan  to  Kotri 2nd  „ 

Kotri  to  Dadu 3rd   „ 

Dadu  to  Sukkur 4th  „ 

As  the  average  time  taken  by  a  goods-train  was  9  hours  per  engine- 
run,  this  meant  4  days  for  the  round  trip.  Now  there  was  a  con- 
siderable local  traffic  between  Kotri  and  Larkhana,  for  instance,  and 
if  this  was  to  be  carried  via  Sukkur,  it  meant  245  miles  as  against 
176  miles  direct.  It  was  quite  clear,  therefore,  that  it  was  not 
commercially  practicable  to  work  traffic  in  this  way,  sacrificing 
as  it  did  all  the  station-to-station  passenger-  and  goods-traffic 
to  the  interests  of  a  few  of  the  big  up-country  consignors.  It 
was  a  matter  of  regret  that  only  one  metre-gauge  advocate  had 
had  the  courage  to  express  his  opinions  at  the  meeting ;  but  Mr. 
Izat  was  undoubtedly  a  host  in  himself,  and  it  was  due  to  his 
earnest,  strenuous,  and  persistent  advocacy  for  the  past  25  years  that 
his  line,  the  Bengal  and  North  Western  railway,  had  achieved  such 
marked  success.  Had  there  been  his  counterpart  30  years  ago 
on  the  standard  gauge,  the  metre  gauge  would  not  have  reached  its 
present  position  in  India.  However,  he  deserved  his  success,  and  no 
railway  man  in  India  grudged  it  to  him.  But  even  Mr.  Izat  went 
wide  of  the  mark  when  he  compared  the  cost  of  his  line  per  mile 
with  that  of  the  Oudh  and  Bohilkhand  railway.  The  latter  was  begun 
in  1868,  and  its  first  length  was  opened  in  1872.  Mr.  List  believed 
the  Bengal  and  North  Western  railway  was  begun  in  1883  and  opened 
in  1885  or  1886,  a  difference  of  about  17  years.  Mr.  List  had  served 
on  both  lines,  having  had  charge  of  construction  of  a  subdivision 
of  30  miles  on  the  Oudh  and  Bohilkhand,  and  of  a  division 
of  75  miles  on  the  Bengal  and  North  Western.  On  the  former  line 
much  money  was  spent  on  masonry  and  earthwork,  and  on  what 
was  called  "eyewash"  and  "landscape-gardening" — ^trimming  and 
turfing  cuttings  and  spoil-banks ;  and  borrow-pits  were  turfed  and 
terraced  to  prevent  rain-scours.  None  of  this  was  done  on  the  latter 
line,  though  it  undoubtedly  saved  heavy  expenditure  on  future  main- 
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tenance.  Owing  to  the  extraordinary  rainfall  and  abnormal  floods  in  Mr.  UgL 
1871,  after  an  interval  of  100  years,  the  Saie  and  Gumti  bridges 
had  to  be  raised  and  doubled  in  length,  and  the  earthwork  had  had 
to  be  so  raised  that,  whereas  Jaunpur  city  station  was  first  made  in 
a  10-foot  cutting,  it  now  stood  on  a  14-foot  bank.  But  it  was  in  the 
permanent  way  that  the  difference  was  most  marked.  As  he  had 
shown  already,  prices  per  ton  were  nearly  double  at  the  earlier  date, 
besides  the  fact  that  the  earlier  line  was  laid  with  60-lb.  against 
41^-lb.  rails,  and  on  cast-iron  pot-sleepers,  costing  four  times  as  much 
as  the  sal  sleepers  of  the  later  line.  Rates  for  earthwork,  brickwork, 
etc.,  were  all  higher  on  the  earlier  line,  as  it  was  made  by  men  new  to 
India  ;  while  on  the  construction  of  the  Bengal  and  North  Western 
line  all  the  divisional  engineers  at  least  were  trained  Indian  men,  and 
were  able  to  work  at  much  lower  rates.  The  two  lines  were  not  on 
the  same  plane  in  this  respect,  and  it  was  stretching  a  point  to 
compare  them  as  if  they  had  been  made  at  the  same  time  and  under 
the  same  conditions.  The  standard-gauge  Southern  Punjab  railway, 
400  miles  in  length,  made  in  the  middle  nineties,  had  cost  X4,500 
per  mile,  but  it  had  no  large  bridges,  and  did  not  provide  its  own 
rolling  stock.  Mr.  Bury  had  shown  that  in  the  Argentine  there 
was  a  remarkable  likeness  to  Indian  conditions,  and  no  doubt  those 
interested  in  that  country  would  watch  closely  Indian  developments. 
Captain  Heam's  remarks  about  the  native  feeling  regarding  the 
gauges  were  very  pertinent.  It  was  a  mistake  to  suppose  that  the 
natives  of  India  were  indifferent  to  questions  of  speed  or  punctuality 
in  connection  with  railways.  They  undoubtedly  were  so  20  years  ago, 
but  railways  had  proved  a  wonderful  educator  in  this  respect.  When 
the  metre  gauge  was  first  started  at  Agra  about  1870  the  natives 
christened  it  "  The  Government  toy."  What  would  they  call  the  still 
smaller  gauge  of  2  feet  6  inches,  if  it  were  allowed  to  grow  in  the  busj 
and  populated  districts  of  India ;  and  what  would  they  say  if  they  saw 
the  standard  gauge  being  converted  to  the  metre  gauge  ?  But  it  was 
inconceivable  that  such  a  backward  step  would  ever  be  taken,  and 
the  future  policy  would  more  probably  be  the  following: — (1)  Improve- 
ment of  the  carrying-capacity  of  the  earlier  standard-gauge  lines. 
(2)  Restriction  of  the  metre  gauge  strictly  to  its  own  spheres,  and  con- 
version to  standard  gauge,  or  the  laying  of  alternative  standard-gauge 
lines  where  necessary  or  advisable.  (3)  The  laying  of  pioneer  Hues  of 
2-foot  6-inch  gauge,  convertible  to  the  standard  gauge  when  necessary. 
The  final  averages  given  in  the  Author's  Tables  were  simply  the 
arithmetical  means  of  the  averages,  instead  of  being  worked  out 
with  regard  to  the  relative  magnitude  of  the  different  railways.  By 
the  courtesy  of  Mr.  Hodson,  Mr.  List  was  able  to  present  a  revised 
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Mr.  Lift       Ck>MPARi80if  OF  Capital  Cost  and  EARiriKas  op  thb  5-Foot  6-Inch  avd 

Metre  Gauges  in  1903. 


Length. 
Miles. 

Cost 

Lacs 

of 

Rupees. 

Yearly  Eaminga. 
Lacs  of  Rupees. 

OroBs 
Earnings 
perMifo 

OH>ltal 

Rupee 
of  Gross 
Bamings 

Net 
Saniii«i. 

BaUwfty. 

Qrost. 

Net. 

Per        Per 
Cent,  of  Cent  of 
Gross.  Capital. 

(5  Feet  6  Inches.) 

East  Indian  .     . 
Eastern  Bengal  . 

1 

2 

S 

4 

6 

6 

7 

• 

2,198 
278 

5,011 
806 

724-4 
102-2 

480-4 
50-8 

634 

707 

6-9 
7-9 

66-3 
49-7 

9-6 
6-S 

Oudh  and  Rohil-\ 
khand  .     .     ./ 

1,138 

1,451 

142  1 

73-6 

241 

10-2 

51-8 

5-7 

Great         Indian^ 
Peninsula  . 

2,673 

4,466 

5690 

288-8 

409 

7-8 

60-7 

6-6 

Northwestern  . 

Bengal-Nagpur   . 

Madras     .      .      . 

Bombay,    Baroda 
and       Central 
India    .     . 

8,741 
1,682 
1,407 

.    828 

5,592 
2,369 
1,928 

1,587 

5290 
155-2 
173-5 

183-8 

266-4 
70-5 
72-0 

820 

272 

177 
237 

427 

10-6 
15-3 
111 

8-6 

50-3 
45-8 
41-5 

44-6 

4-8 
30 
8-7 

5-2 

13,940 

23,210 

2579-2 

1884-5 

.. 

.. 

.. 

(in    thousands 
for  cols.  2,  3, 4) 

•• 

166-5 

18-5 

9-9 

356 

90 

53-7 

60 

Metre  Gauge. 
(3  Feet  3i  Inches.) 
Bengal  and  North^ 

Western     .      . 

1,348 

1,121 

1111 

70-6 

158 

101 

640 

6-3 

South  Indian 
Burma     .      .      . 
Eastern  Bengal  . 
Southern      MarO 
hatta    .      .      ./ 

1,295 

1,337 

732 

1,643 

927 

1,301 

695 

1,426 

128-9 

135-8 

79-1 

96-6 

77-4 
52-2 
41-2 

30-6 

191 
200 
208 

112 

7-2 
9-6 

8-8 

14-9 

60-0 
380 
62- 1 

320 

8-8 
40 
5-9 

21 

Rajputana-Malwa 
Jodhpur-Bikaner 
RohilkhandO 
Kumaun    .     .j 

1,871 
824 

290 

1,461 
211 

139 

233-7 
27-4 

18-2 

117-6 
14-2 

9-7 

240 
64 

111 

6-3 
7-7 

7-6 

60-3 
61-8 

63-3 

81 
6-7 

70 

Totals     . 

9,340 

7,281 

829-8 

413-5 

.. 

.. 

Averages  per  Mile 
(in     thousands 
for  cols.  2,  3,  4) 

•• 

77-9 

8-9 

4-4 

171-0 

8-8 

49-8 

5-7 

Ratios  of 
Capital  costs 


^166-6_  Ratios  of\  18*5  _o.ft«    Ratio  of  Net\  9  •  9       ^  ^^ 

r  77-9  "  ^  ^*-        Traffic/-F9  "  ^  ^^'        Eaminga/ 4^  =  2-75. 


Note.— One  lac  of  Rupees  =  Rs.  1,00, 000  =  £6,666.  15  Rupees  =  £i  storiing 
at  date  of  Tables.  But  these  values  will  not  be  correct  for  comparing  costs  in  ool.  2 
between  earlier  and  later  lines,  as  the  value  of  the  rupee  decreased  from  2«  2d 
to  1«.  4d.— G.H.L. 


Proceedings.]     DISCUSSION  ON   THE  EAILWAY-GAUGES  OF  INDIA.     87 

Table  which  showed  the  correct  averages  for  mileage,  cost  and  Mr.  lift 
earnings  of  the  two  gauges :  from  this  it  would  be  seen  that  the 
profit  for  the  standard  gauge  was  6  per  cent.,  against  5f  per  cent, 
for  the  metre  gauge.  The  figiires  for  mileage  in  this  Table  dififered 
slightly  from  those  in  the  Author's  Tables  I  and  II,  having  been  taken 
from  Appendix  38  of  the  Administration  Report,  which  gave  the 
length  of  line  constructed  on  each  railway,  instead  of  from  Appendix  18, 
which  gave  the  length  of  line  worked,  and  included  portions  of  other 
lines  over  which  running-powers  were  exercised.  But  the  differences 
were,  after  all,  trifling,  and  made  no  serious  modification  in  the 
arguments  used,  though  they  showed  that  the  standard-gauge  was, 
if  an3rthing,  the  more  profitable  of  the  two. 

The  Author,  in  reply,  observed  that  he  was  glad  to  find  that  the  The  Autk 
majority  of  those  who  had  taken  part  in  the  discussion  had  acquiesced 
in  the  view  that  a  compromise,  rather  than  any  drastic  remedy, 
appeared  to  be  the  preferable  course,  and  that  this  compromise  agreed 
substantially  with  the  policy  now  being  carried  out  by  the  Govem- 
ment,  as  would  be  shown  later.  In  replying  to  the  voluminous  and 
interesting  discussion  he  would  ask  the  Institution  to  remember 
that  an  official  could  do  little  more  than  weigh  the  evidence  and 
let  others  pronounce  the  verdict;  any  personal  opinion  inferred 
must  be  regarded  as  without  prejudice.  Many  speakers  had  ob- 
jected to  the  way  in  which  the  cost  of  lines  had  been  presented ; 
they  had  protested  against  the  lumping  together  of  "  actuals,"  even 
though  they  did  not  deny  their  accuracy;  and  they  had  demon- 
strated, to  meet  their  own  point  of  view,  that  the  Author  ought  to 
have  omitted  many  lines  of  abnormal  cost,  or  should  have  eliminated 
many  items  of  cost  which,  in  their  view,  ought  not  to  have  been 
included.  The  Author  had  purposely  taken  actuals  not  estimates^ 
although  he  was  well  aware  that  differences  of  country,  military 
requirements,  questions  of  policy,  value  of  silver,  famine-works,  etc., 
had  increased  the  cost  of  some  lines,  thus  presenting  an  unequal 
comparison ;  but  such  considerations  were  inseparable  from  Indian 
conditions,  and  ideal  commercial  and  engineering  linea  were  not 
possible.  He  accepted  the  correction  as  to  averages,  but  insisted  that 
the  true  comparison  must  be  one  of  fact,  embracing  every  circumstance 
tending  to  enhance  or  diminish  the  cost  of  a  railway.  Mr.  Waring, 
Mr.  Burge,  and  other  speakers  had  challenged  the  statement  that  the 
deliberate  policy  of  Government  in  1870  had  obtained  for  India 
many  thousand  more  lines  of  railway  than  would  have  existed  at 
the  present  time  had  light  lines  of  5-foot  6-inch  gauge  been  built. 
Now  it  had  always  been  the  case  that  Government  admitted  existing 
open  lines  to  the  first  claim  on  the  annual  grants  set  aside  for  rail- 
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fehor.  ways,  and  relegated  new  lines  to  the  second  place.  It  would  there- 
fore be  seen  that,  given  two  lines,  one  partiallj  equipped  of  5-foot 
6-inch  gauge,  and  the  other  completely  equipped  of  3-foot  3f-indi 
gauge,  costing  about  the  same  amount  per  mile,  the  country  at  large 
woidd  be  more  speedily  covered  with  railways  by  the  completely 
-equipped  line.  In  the  one  case,  Government  would  have  spent  a 
much  larger  proportion  of  its  yearly  grant  in  bringing  up  the  in- 
complete line  to  a  higher  standard,  by  putting  in  heavier  rails, 
stronger  girders,  platforms,  stations,  etc. ;  while  in  the  other  case, 
no  such  sudden  betterments  would  be  called  for,  and  a  substantial 
part  of  each  year's  grant  could  be  made  available  for  new  lines.  Sir 
George  Bruce  appeared  to  imply  that  conditions  of  traffic  governed 
the  choice  of  gauge  :  this  might  have  been  so  originally,  but  not  now ; 
the  gauge  of  the  parent  line  and  of  the  district  were  now  the  ruling 
factors.  Sir  George  pointed  out  the  ideal  development,  but  admitted 
the  cardinal  error  in  the  beginning.  The  deduction  was  that  the 
original  choice  of  the  5-foot  6-inch  gauge  had  saddled  India  with  all 
the  trouble  of  want  of  uniformity.  In  answer  to  Sir  Henry  Kimber, 
the  Author  did  abandon  as  impossible  the  threefold  problem  of  con- 
version for  an  alternative  compromise  not  leading  to  confusion.  Sir 
Henry's  advice  to  let  both  systems  grow  was  eminently  entitled  to  the 
highest  consideration,  as  the  verdict  of  an  acute  legal  and  commercial 
mind  ;  and  that  was  practically  Sir  Guilford  Molesworth's  con- 
clusion, though  it  might  be  argued  that,  speed  being  an  essential 
factor  in  dealing  with  the  development  of  traffic,  the  wider  gauge 
would  eventually  prevail,  and  that  it  would  pay  to  change  many 
narrow-gauge  lines  in  the  future.  Mr.  Shelford  thought  a  conver- 
sion of  gauge  never  occurred,  but  in  India  the  Bengal-Nagpur  line 
began  operations  by  pulling  up  all  the  metre-gauge  lengths  on  its 
system,  and  the  frontier  2-foot  6-inch  lines  were  under  gradual 
alteration  to  the  widest  gtiuge.  If  a  cheap  and  flexible  line  was 
essential,  there  was  a  good  deal  to  be  said  in  favour  of  adopting 
the  smallest  gauge  that  would  ttike  the  existing  traffic,  because, 
the  greater  the  difference,  the  sooner  conversion  took  place.  Mr. 
Hodsoii's  eoncIuHions  were  in  the  main  sound  ;  but  when  he  denied 
to  the  metre  gjiuges,  which  had  more  than  a  thousand  miles  behind 
them  and  were  witliin  ea*>y  distance  of  seaports,  access  to  the  latter, 
he  wjis  putting  a  check  on  their  utility  that  could  not  be  reasonably 
accepted  ;  nor  would  companies  under  contract  with  the  Secretary 
of  State  lightly  forego  their  dividends  for  an  ideal  system.  The 
Author  W5VS  ghul  to  he.'ir  from  Mr.  Izat  that  metre-gauge  lines  could 
W  doubled  for  iI2,()00  {>er  mile  ;  if  that  wjus  so,  the  case  for  doubling 
tliat  gauge  wiu>  greatly  strengthened  ;  but  apparently  no  increase  of 
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rolling  stock  was  made  in  the  case  cited.  From  Mr.  Biuy's  remarks  Thd  Au^oK 
the  Author  gathered  that  the  conditions  in  South  America  and 
Egypt  were  not  dissimilar  from  those  obtaining  in  India,  and  that 
uniformity  on  its  own  merits  was  not  considered  likely  to  supersede 
the  commercial  test  of  the  survival  of  the  fittest.  Mr.  List's  views 
were  so  nearly  met  by  the  existing  position  of  the  gauge  question  in 
India  that  the  Author  had  only  to  point  out  that  when  Mr.  List 
deprecated  two  gauges  running  into  a  port  because  grain  was  not 
loaded  direct,  he  apparently  forgot  the  dreadful  system  of  garbling 
which  prevails  in  India.  The  Author  hoped  that  soon  this  relic  of 
the  past  would  be  swept  away  and  direct  loading  come  into  operation. 
None  of  the  speakers  appeared  to  have  attached  sufficient  importance 
to  the  various  contracts  now  running,  which  expired  at  remote 
periods  and  presented  a  serious  difficulty  to  any  plan  of  uniformity, 
although  a  distinct  advance  was  being  made  in  this  direction.  Much 
stress  had  been  laid  on  the  necessity  of  a  second  broad-gauge  track 
between  Ahmedabad  and  Delhi.  This  was  afforded  by  the  new  5-foot 
6-inch  line  from  Nagda  through  Kotah  to  Muttra  and  thence  to 
Delhi,  which  was  approaching  completion.  When  it  was  opened,  the 
efifect  might  be  to  reduce  the  through  traffic  on  the  Rajputana-MaJwa 
railway.  Was  it  not  premature,  therefore,  to  advocate  altering  that  line 
in  any  way  until  the  effect  of  its  broad-gauge  competitor  was  actually 
known  ?  The  Raipur-Yizianagram  line  was  definitely  decided  to  be 
constructed  on  the  5-foot  6-inch  gauge.  The  Bombay-Sind  con- 
nection also  had  been  settled  to  be  of  that  gauge.  Lastly,  the  link 
connecting  the  north  and  south  metre-gauge  systems  would  run 
probably  from  Khandwa  to  Nandod  and  from  Haidarabad  to  Gun- 
takal.  Connection  on  the  5-foot  6-inch  gauge  with  Ceylon  was 
complicated  by  that  island  being  under  the  Colonial  Office  and  not 
under  the  India  Government,  by  questions  of  alleged  necessity  for  a 
harbour  at  Pambam,  and  by  the  various  contracts  with  the  Madras 
and  South  Indian  railway-companies.  Looking,  therefore,  at  the 
summary  of  criticisms  in  a  general  way,  the  members  of  the  Institu- 
tion would  find  that  the  present  position  in  1906  was  in  accord  with 
the  opinion  of  the  majority.  The  prosperity  of  the  Indian  railways 
appeared  to  be  assured  and  increasing,  the  net  surplus  profits  on  all 
open  lines,  after  paying  all  interest  charges  for  capital  and  for  a 
sinking  fund  to  extinguish  the  debt  of  purchased  companies,  having 
been : —  •  £ 

1900-1   325,124 

1901-2   846,616 

1902-3   228,949 

1903-4    860,669 

1904-5   2,105,438 
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khor.  In  seasons  of  good  normal  rainfall,  the  railways  were  benefited  bj 
increased  internal  and  foreign  business ;  in  periods  of  local  scarcity, 
they  still  found  that  the  misfortunes  of  the  land  brought  them  laige 
receipts,  it  being  a  cardinal  principle  that  rates  should  not  be  lowered, 
but  the  movement  of  food-grains  left  to  the  natural  reqniremente 
of  trade.  Visitations  of  plague  alone  seemed  to  affect  the  railwayi 
adversely.  Therefore,  weighing  the  railways  in  the  balance  of  genflnl 
usefulness  to  the  country  and  fair  return  on  capital,  might  not  those 
who  were  responsible  for  the  railway-gauges  of  India  feel,  while 
admitting  errors  in  the  past,  that  a  good  record  could  be  shown,  and 
that  the  jearly  increasing  necessity  for  higher  speeds,  and  for  greater 
comfort  and  conveniences,  would  gradually  bring  about  uniformilyl 
England  waited  nearly  50  years  before  the  Great  Western  railway, 
after  having  a  mixed  gauge  for  some  time,  finally  abandoned  the 
7-foot  gauge.  Then  the  United  States  and  Canada  followed  suit 
South  America  and  Australia  were  still  considering  the  cost,  and 
waiting  like  India  until  the  advantages  of  a  uniform  gauge  would  be 
forced  on  them  by  commercial  necessities. 


Gorrespondenoe. 

{hey.  Colonel  G.  F.  O.  Bouohet,  R.E.,  observed  that  modem  conditions  and 
practice  had  shown  that  the  assumed  much  heavier  cost  of  standaid- 
gauge  lines,  which  had  been  the  reason  for  introducing  metre-gauge 
lines  into  India,  was  largely,  if  not  entirely,  a  fallacy ;  for  in  easy 
country  standard -gauge  lines  had  recently  been  constructed  at  a  oosi 
little  more  than  that  of  metre-gauge  lines.  The  Southern  Punjab 
railway,  for  instance,  upwards  of  400  miles  in  len^h,  in  ex- 
ceptionally easy  country,  had  been  built  at  a  cost,  excluding  land 
and  rolling  stock,  of  little  more  than  £3,000  per  mile,  or,  including 
everything,  say,  £4,000  to  £4,500  per  mile.  This  was  but  litUe 
above  the  cost  of  a  metre-gauge  line  in  similar  country ;  and  yet 
the  Southern  Punjab  railway  was  capable  of  carrying,  at  a  moderate 
speed,  goods- vehicles  with  a  gross  load  of  12  tons  per  axle,  whidi 
could  run  over  trunk-lines  to  the  ports.  Uniformity  was  desiraUe, 
but,  looking  to  the  future,  a  country  of  such  immense -distances  and 
great  prospects,  and  wherein  the  principal  tnmk-lines  serving  the  ports 
and  coal-fields  were  already  laid  on  the  standard  gauge,  was  no  place 
for  lines  of  inferior  speed  and  carrying-capacity.  What  had  to  be 
aimed  at,  therefore,  was  a  system  of  double  lines  on  the  standard 
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gauge,  beginning  at  the  ports  and  coal-fields,  and  running  backwards  CoL  Bongb 
as  far  as  the  amount  of  traffic  would  justify  it.  The  delay  and  con- 
sequent cost  of  dealing  with  heavy  traffic  on  a  single  line  was 
considerable,  and  this  must  be  taken  into  account  in  deciding  when 
and  how  far  a  double  line  on  the  standard  gauge  should  be  laid, 
which  was  a  matter  that  could  not  be  determined  by  any  mathemati- . 
cal  formula.  The  cost  of  transhipment  was  exceptionally  low  in  India,  I 
and  the  necessity  for  it  did  not  form  any  practical  impediment  to  i 
the  free  flow  of  traffic  from  the  extreme  limits  of  the  metre-gauge 
lines  to  the  ports,  or  any  appreciable  addition  to  the  cost  of  transport 
from  the  place  of  origin  to  the  European  market.  There  seemed, 
therefore,  to  be  no  substance  in  the  claim  that  because  the  metre-gauge 
lines  had  originated  a  fairly  substantial  traffic,  it  should  be  carried 
through  to  the  ports  on  the  metre  gauge,  merely  to  save  the  cost  of 
transhipment.  Still  less  did  it  seem  right  that  heavy  expenditure 
should  be  incurred  in  constructing  long  lengths  of  line  solely,  or 
mainly,  to  save  the  cost  of  transhipment.  Where  the  amount  and  cost 
of  transhipment  was  considerable,  there  was  a  clear  indication  that 
the  standard  gauge  should  be  carried  farther  back.  The  port 
of  Marmagao,  now  served  exclusively  by  the  metre  gauge,  might 
perhaps  continue  to  be  served  by  single,  or  as  far  as  necessary  double, 
lines  on  that  gauge,  for  it  did  not  seem  that  traffic  was  likely  to  flow 
to  that  port  from  such  considerable  distances  as  to  the  other  ports. 
Madras  was  also  in  some  respects  exceptional.  It  already  had  lines 
of  both  gauges  running  into  it,  and  it  was  alone  in  the  fact  that  rail- 
borne  traffic  was  loaded  into  boats,  so  that  it  was  not  necessary  to 
intermix  the  gauges  in  order  to  serve  any  particular  vessel.  If, 
therefore,  the  facilities  of  the  port  were  such  that  the  two  gauges 
could  continue  to  be  conveniently  and  separately  accommodated,  and 
if  the  traffic  of  the  South  Indian  system  could  be  adequately  dealt 
with  by  doubling  the  metre  gauge  as  far  as  necessary,  there  seemed 
to  be  no  reason  why  that  gauge  might  not  be  retained  for  that 
system.  With  these  possible  exceptions,  he  ventured  to  deprecate 
strongly  the  introduction  of  the  metre  gauge  into  any  other 
port.  The  metre  gauge  must  either  be  mixed  up  with  the  standard 
gauge,  so  as  to  give  it  equal  access  to  every  vessel,  or  it  must  be 
placed  behind  the  existing  standard  gauge — a  position  which  it  would 
not  likely  occupy  for  long  without  complaint,  involving  as  it 
would  costly  and  difficult  arrangements  for  passing  all  its  traffic 
across.  The  cost  of  transhipment  at  an  up-country  station  was  as 
nothing  compared  with  the  cost,  delay,  and  confusion  inevitable  from 
the  introduction  of  a  second  gauge  into  the  busy  scene  and  limited 
space  available  at  the  ships'  sides  at  a  port.     On  this  point  he  wrote 
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ioL  Bonghey.  with  some  experience  of  the  actual  work  of  dealing  with  export  and 
import  traffic  at  the  port  of  Karachi,  and  with  some  knowledge  of 
the  same  work  as  carried  out  at  Calcutta  and  Bombay.  In  short,  the 
great  and  growing  export  traffic  should  flow  into  each  port  in  one 
broad  stream,  and  not  by  each  separate  trickle  finding  its  own  way 
down. 

Hr.  Bnmton.  Mr.  J.  FoRREST  Brunton  regretted  that  the  Author  nowhere  gave 
expression  to  his  own  views,  or  even  an  indication  of  his  opinion  as 
to  the  necessity  of  having  now,  or  at  some  future  date,  one  gauge 
only  for  the  railways  of  India.  The  Author's  position  as  chairman 
of  the  Railway  Board  in  charge  of  Indian  railways  might  be  the 
cause  of  this  reticence,  but  as  that  position  had  not  prevented  him 
from  bringing  the  subject  before  the  Institution,  it  was  a  pity  if 
it  had  prevented  him  from  expressing  his  views  for  or  against  con- 
version. In  Mr.  Brunton's  opinion,  conversion  from  the  narrow, 
or  metre,  to  the  standard,  or  broad,  gauge  must  come  eventually,  and, 
as  every  year's  delay  added  to  the  number  of  lines  to  be  converted, 
and  increased  the  expenditiu^  that  would  ultimately  ^ve  to  be 
incurred  in  order  to  rectify  an  error  that  ought  never  to  have  been 
committed,  the  sooner  it  came  the  better.  The  metre-gauge  lines 
were  originally  intended — or  it  might  be  more  correct  to  say  that 
those  who  were  responsible  for  their  introduction  said  they  were 
intended — ^to  be  only  feeders  for  the  main  standard-gauge  lines. 
That  they  would  be  allowed  to  extend  into  large  and  important 
independent  systems  had  never  been  contemplated  officially,  although, 
no  doubt,  those  who  had  given  the  subject  due  consideration  had  seen 
the  danger  of  their  so  extending,  and  this  danger  was,  equally  without 
doubt,  one  of  the  reasons  why  their  introduction  had  been  opposed  by 
many  of  those  best  able  to  form  an  opinion  on  the  subject.  Since  its 
introduction,  the  metre-gauge  extension  had  more  than  kept  pace  with 
the  extension  of  the  standard  gauge.  When  the  first  metre-gauge 
railway  was  opened  in  1873,  the  standard -gauge  mileage  amounted  to 
5,576|  miles.^  At  the  end  of  1904  the  mileage  was:  standard  gauge 
14,733,  and  metre  gauge  11,562  miles.^  Thus,  in  the  31  years  whidi 
had  elapsed  since  the  introduction  of  the  metre  gauge,  11,562  miles 
had  been  laid  on  that  system,  against  only  9,157  miles  of  standard 
gauge.  That  the  metre  gauge  was  still  extending  practically  twice 
as  quickly  hs  the  standard  gauge  could  be  seen  by  a  comparison 
of  the  mileage  of  1899  with  that  of  1904.     During  this  period  the 


'  Minut«4  of  ProceedingH  Inst.  C.E.,  vol.  xcvii.  p.  107. 

*  "Administration  Report  on  the  Railways  in  India  for  ....  1904,  by  the 
Railway  Boanl,"  p.  1.     Simla,  1905. 
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extension  of  the  standard  gauge  had  been  a  little  less  than  3  per  cent.  Mr.  Bnintc 
of  the  mileage  open  on  the  31st  March,  1899,  while  the  metre-gauge 
extension  was  a  little  less  than  6^  per  cent.  The  importance  of 
the  question  raised  by  the  Author  could  therefore  hardly  be  ex- 
aggerated, as  the  evils  of  a  dual  gauge  were  daily  becoming  more  acute. 
It  was  not  a  question  of  the  relative  value  of  particular  gauges.  It 
was  possible  that  a  metre  gauge  might  meet  all  the  traffic  requirements 
of  India,  or  that  it  would  have  been  wiser  to  have  originally  fixed 
on  a  metre,  or  4-foot  6-inch,  or  4-foot  Sj^-inch  gauge,  instead  of 
a  5-foot  6-inch.  But  this  was  not  the  question  to-day.  The  standard 
gauge  of  India  had  been  fixed  at  5  feet  6  inches  more  than  50  years 
ago,  and  there  were  now  nearly  15,000  miles  of  open  line  on  this 
gauge.  Was  it  seriously  proposed  to  convert  it  to  the  metre  gauge  ? 
If  not,  there  could  be  no  object  in  altering  it.  Its  conversion  to  any 
other  gauge  would  not  remove  the  evils  of  a  dual  gauge,  imless  the 
metre  gauge  were  also  converted,  in  which  case  the  metre  gauge  could 
as  easily  be  converted  to  the  standard  5-foot  6-inch  gauge  as  to  any 
other.  The  important  question  was,  was  India  always  to  be  saddled 
with  the  evils  of  a  dual  gauge  ?  If  not,  the  sooner  steps  were  taken  to 
stop  further  construction  on  the  narrow  gauge,  and  to  gradually  con- 
vert that  gauge  to  the  standard  gauge,  the  better  A  glance  at  any 
railway-map  of  India  showed  only  too  clearly  the  evils  that  a  dual 
gauge  had  already  caused.  Thirty-five  junctions  between  standard- 
and  metre-gauge  lines  could  easily  be  counted,  at  each  of  which 
there  was  experienced  the  inconvenience,  delay,  and  cost  that  were 
inseparable  from  the  transhipment  of  passengers  and  goods.  Was  it 
not  time,  then,  to  put  a  stop  to  any  increase  in  the  number  of  these 
barriers  to  the  free  transport  of  passengers  and  goods,  and  to  arrange 
for  their  gradual  removal  ?  So  long  ago  as  March,  1 889,  Major-Cleneral 
(now  General  Sir  E.  C.  S.)  Williams  stated  that,  with  more  than  5,000 
miles  of  narrow-gauge  line,  the  objection  to  break  of  gauge  cut  both 
ways  when  extensions  were  contemplated.*  Those  who  favoured  the 
narrow  gauge  probably  thought  that  this  argument  had  been  greatly 
strengthened  with  11,562  miles  of  metre-gauge  railway  now  open. 
But  Mr.  Brunton  ventured  to  think  that  if  the  necessity  or 
advisability  of  adhering  in  the  future  to  one  gauge  were  admitted, 
few  would  prefer  the  metre  to  the  standard  gauge.  There  could 
be  no  doubt  that,  viewed  merely  as  a  means  of  transport,  the 
standard-gauge  railway  was  superior  to  the  metre-gauge.  A  metre- 
gauge  line  was  capable  of  carrying  a  heavy  traffic  at  a  fair  speed, 
and  it  was  by  no  means  the  toy  some  considered  it ;  but  it  could 
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£r.  Bnmton.  not  compete  with  a  standard-gauge  line  in  either  carrying-capacity  or 
speed,  and  it  was  not  reasonable  to  expect  it  to  do  so.  Ck>n- 
sequently  the  rational  course  appecu^  to  be  to  retain  the  5-foot 
6-inch  gauge  as  the  standard,  and  to  give  up  the  metre  gauge. 
The  comparison  of  first  cost  given  by  the  Author  in  Tables  I  and 
II,  while  no  doubt  eorreot  as  far  as  it  went,  was  misleading,  as 
it  did  not  clearly  bring  out  the  fact  that  the  standard  of  con- 
struction of  the  metre-gauge  lines  was  so  inferior  to  that  of  the 
standard-gauge,  that  no  fair  comparison  could  possibly  be  drawn 
without  making.  Kberal  allowance  for  this.  In  the  Paper  the 
Author  admitted  that  at  no  time  had  there  been  any  serious 
attempt  to  lay  down  an  inexpensive  standard-gauge  line  equipped 
with  suitable  light  rails,  rolling  stock  and  station-accommodation ; 
but  the  fact  that  the  metre-gauge  railways  had  generally  been 
built  on  cheaper  lines  than  the  standard-gauge  was  not  else- 
where alluded  to.  Mr.  F.  J.  Waring,  in  1889,  showed  ^  that,  on  the 
43tandard-gauge  lines  then  open,  the  cost  of  the  larger  bridges  alone 
increased  the  cost  per  mile  by  nearly  Rs.  11,600,  while  on  the  metre 
gauge  the  increased  cost  on  this  account  was  only  IU.1,416. 
Taking  the  rate  of  exchange  at  2s.  per  rupee,  as  it  probably  was 
when  the  greater  part  of  the  works  referred  to  were  made,  this 
meant  that  the  cost  of  the  large  bridges,  excluding  cost  of  heavy 
jftpproach-worto,  ^ad  in  1899  enhanced  the  cost  per  mile  of  standard* 

1. gauge  lines  by  more  than  j6  1,000  per  mile  over  metre-gauiye  lines. 

I  In  additfon  to  tHiFthe  standard  gauge  was  made  to  bear  the  cost  of 
rails  70  per  cent,  heavier  than  those  on  the  metre-gauge  lines  ;  and, 
further,  the  very  heavy  expenditure  necessarily  incurred  on  the 
pioneer  lines  of  India,  and  on  the  frontier  lines  such  as  the 
Peshawar  and  Quetta  branch  of  the  North  Western  railway,  was 
all  included  in  the  figiu-es  given  in  Table  I.  A  fair  comparison 
should  exclude  all  these  charges  from  the  standard-gauge  figures, 
when  it  would  probably  be  found  that  for  lines  built  to  the  same 

1  standard,  having  the  same  weight  of  luils,  and  capable  of  carrying 
^iiuiri^e^dads~aFequal~speeds,  the  standard  gauge  would  cost  leas 
than  i>i,iXFU  pler~mile  more  than^thejcgietare  gauge.  If,  therefore,  the 
ll,562  miles  oFmetre  gauge  which  had  been  constructed  since  1873 
had  been  made  on  the  standard  gauge,  but  of  lighter  construction, 
the  extra  cost  would  have  been  less  than  £11,562,000 — not  an 
•exorbitant  sum  to  pay  for  the  advantage  of  uniformity  of  gauge. 
This  extra  expenditure  would  have  involved  no  positive  loss;  it 
would  merely  have  reduced  the  retiuTi  on  capital  from  6  to  5  per 
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cent.     It  was  tarue  that  a  standard-gauge  line  with  light  rails,  etc.,  Mr.  Bnmtc 

made  lighter  engines  and  lower  speeds  necessary  over  the  section  so 

constructed ;  hut  surely  this  would  he  immeasurahly  less  inconvenient 

and  less  costly,  and  would  involve  less  delay,  than  the  transhipment 

of  passengers  and  goods ;  and  obviously  the  cost  of  bringing  such  a 

line  at  any  time  up  to  standard  conditions  was  nothing  compared 

with  the  cost  of  converting  a  metre-gauge  into  a  standard-gauge  line, 

to  say  nothing  of  the  delay  to  traffic  and  the  general  inconvenience 

that  would  be  caused  during  the  conversion. 

Mr.  C.  E.  Cabdbw  remarked  that  the  use  of  the  term  ''  standard ''  Mr.  Carder 
gauge  savoured  of  political  affectation.  It  was  never  used  in  India 
by  railway-authorities  outside  Government  official  circles ;  in  ordinary 
speaking  and  writing  the  term  was  always  "  broad,"  or  "  5-foot  6-inch  " 
gauge.  The  Author  asserted  that  the  narrow-gauge  lines  did  not  in 
general  serve  metre-gauge  lines,  but  had  been  built  as  feeders  to 
standard-gauge  lines.  A  noticeable  exception  to  this  rule  was  the 
Par jiling-Hi  malayan  2-foot  line,  which  had  been  planned  as  a  feeder 
to  the  Northern  Bengal  metre-gauge  railway.  Recently  it  had  been 
proposed  to  build  a  2-foot  6-inch  line  into  the  Southern  Shan  Hills 
in  Upper  Burma  as  a  feeder  to  the  metre-gauge  lines  of  that 
country.  If  this  break  of  gauge  were  reaUy  justifiable,  it  would  be 
hard  to  defend  the  introduction  of  the  larger  of  the  two  small 
gauges,  a  saving  of  merely  9|  inches.  So  long  as  this  sort  of  thing 
was  permitted,  it  was  useless  to  deplore,  as  done  by  the  Author,  that 
no  serious  attempt  had  been  made  to  preserve  uniformity  of  gauge 
by  building  inexpensive  broad-gauge  lines  equipped  with  light  rails, 
rolling  stock,  and  station-accommodation.  BUstorically,  however,  he 
was  not  quite  accurate,  as  the  Oudh  and  Rohilkhand  railway  had 
been  originally  built  very  lightly — so  much  so  that  the  neighbouring 
East  Indian  railway,  about  30  years  ago,  declined  to  accept  its 
wagons  in  interchange.  This,  of  course,  had  resulted  in  their  being 
replaced  by  wagons  of  ordinary  heavy  build.  As  to  private  owner- 
ship of  railway- wagons,  no  responsible  railway-official  with  experience 
of  traders'  wagons  in  the  United  Kingdom  and  in  other  countries 
where  they  were  permitted,  would  ever  willingly  admit  them  into  India, 
as  they  always  tended  to  become  a  serious  source  of  difficulties  in 
working.  The  schemes  for  their  introduction  referred  to  by  the 
Author  had  deserved  to  fail,  for  they  had  been  proposed  not  by  the 
actual  traders  needing  them  (such  as  colliery-owners  and  grain- 
dealers),  but  by  certain  companies,  to  be  incorporated  as  public 
carriers,  which  owned  the  wagons  and  hired  them  out.  Under 
such  a  system  of  private  ownership,  compared  with  that  of  traders' 
wagons  as  hitherto  practised,  the  difficulties  of  the  railways  would  be 
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Jfr.  Cwrdew.  greatly  enhanced.  In  referring  to  the  broad  gauge  as  being  mor& 
efficient  than  the  narrow  in  respect  of  carrying-capacitj,  the  Author 
clearly  used  the  term  "  more  efficient "  as  synonymous  with  "  larger  " ; 
for  it  was  universally  conceded  that  a  metre-gauge  wagon  could 
.  always  be  built  of  greater  efficiency  in  its  tare-to-load  ratio  thaiLa 
broad-gauge  wagon.  ~  This  was  due  solely  to  the  permissible  relative 
overhang~in"EheTormer  being  so  much  larger  than  in  the  latter ;  in 
fact,  on  the  Indian  5-foot  6-inch  gauge  the  permissible  width  of 

I  car-body  was  no~^ieater  than  on  the  Canadian  4-foot  Scinch  gaunfe. 
lie  had  "pointed  out  what  lihe  metre-gauge  was  capable  of  in  this 
respect  2  years  ago,  in  the  discussion  on  Steel  Railway- Wagons.  *• 
In  remarking  that,  so  far,  all  the  metre-gauge  lines  were  single- 
tracked  only,  the  Author  had  overlooked  the  Burma  railways, 
which  at  present  had  16^  miles  of  double  track,  and  1  mile 
of  treble  track;  while  a  much  larger  extension  of  double  track 
was  to  be  provided  in  the  near  future.  With  reference  to  the 
Author's  remark  that  it  was  significant  that  the  metre  gauge  carried 
the  larger  average  passenger  train-load,  this  was  probably  due 
merely  to  the  broad  gauge  having  a  more  frequent  train-service,  the 
rigid  economy  practised  on  the  metre  gauge  (which  generally  com- 
prised the  poorer  lines  of  the  country)  tending  to  the  crowding,  not 
to  say  overcrowding,  of  the  trains.  In  his  anticipation  of  little  diffi- 
culty in  converting  existing  rolling  stock  from  the  metre  to  the  broad 
gauge  when  necessary,  the  Author  would  scarcely  be  supported  by 
engineers  having  any  knowledge  of  the  actual  difficulties  to  be  over- 
come. So  far  no  such  conversion  had  been  attempted  except  in  a 
few  isolated  cases,  where  for  merely  temporary  purposes  the  bodies 
of  a  few  passenger- vehicles  had  been  put  on  broad-gauge  under- 
frames.  In  stating  that  the  cost  of  transhipment  between  the  two 
gauges  was  equivalent  to  an  extra  haulage  of  20  miles,  the  Author 
omitted  to  state  on  which  gauge  the  haulage  was  to  be  reckoned ; 
but  in  the  evidence  given  before  the  Parliamentary  Committee  of 
1884  ^  regarding  the  extension  of  railways  in  India,  the  Consulting 
Engineer  for  State  Railways  to  the  Secretary  of  State  for  India  (Sir 
A.  M.  Rendel,  K.C.I.E.,  M.  Inst.  C.E.)  estimated  the  cost  as  being 
approximately  equivalent  to  having  an  additional  10  miles  added  to 
the  Rajputana-Malwa  system,  which  in  that  year  had  three  tran- 
shipment-stations (Ahmedabad,  Agra,  and  Khandwa).  This  mode 
of  expressing  the  cost  seemed  to  be  better  than  that  in  terms  of 
haulage  merely. 
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Mr.  R.  W.  Egkrton  considered  that  the  two  questions  asked  by  Mr.  EserU 
the  Author  on  p.  3  should  be  answered  in  the  negative.     After 
pointing  out  how  the  policy  of  confining  the  metre-gauge  railways  to 
certain  defined  areas  has  not  been  adhered  to,  with  the  result  that 
that  gauge  had  spread   over  the  country,  and  in  some  cases  had 
become  competitive   with  the  standard  (5-foot  6-inch)  gauge,   the 
Author  went  on  to  state  that  this  competition  had,  on  the  whole, 
been  of  benefit  to  the  country  and  to  trade.     But  Mr.  Egerton 
ventured  to  point  out  that  in  a  country  which  was  still  undeveloped 
and  was  crying  out  for  railway-extensions,  the  construction  of  com- 
petitive lines  was  not  called  for,  and  should  not  be  encoiuraged. 
Moreover,  it  must  be  remembered  that  the  Indian  Government  was, 
practically  speaking,  the  owner  of  all  the  lines  and  had  control  of  all 
the  rates.     Such  being  the  case  it  would  appear  that,  if  the  Govern- 
ment exercised  its  control  for  the  benefit  of  the  people,  the  necessity 
for  competitive  lines  disappeared.      Indian  railways  of  the  present 
day  presented  a  somewhat  melancholy    object-lesson    in    railway 
economics.     It  might  naturally  be  asked  why,  when  Government 
was  practically  the  owner  of  the   metre-gauge  lines,  it   had  been 
unable  to  withstand   their   demands  for  access  to  large  centres  of 
trade.     The  answer  was  that  the  working  of  the  lines  had   been 
given  over  to  companies  who  had  deposited  a  fixed  sum  of  money,  on 
which  Government  had  guaranteed  a  certain  rate  of  interest  plus  a 
certain  percentage  of  surplus  earnings.     The  ratio  of  this  deposit  to 
the  capital  cost  of  the  lines  varied  of  course  on  dififerent  lines,  but  in 
no  case  did  it  exceed  a  quite  small  fraction.     The  companies  were 
represented  by  boards  whose  offices  were  in  London ;  and  it  was  due 
to  the  pressure  exercised  by  these  boards  that  the  demands  were 
granted.     It  was  thus  that  competitive  lines  had  come  into  existence. 
Some  of  these  lines  had  no  raimn  d^Stre  whatever,  except  for  the 
purpose  of  linking   up  two  metre-gauge  systems;   and  sometimes 
there  was  not  even  that  excuse.    A  very  instructive  example  was  the 
Cawnpore-Burwhal  metre-gauge  link,  which  was  laid  on  the  same 
formation   as  the  Oudh  and   Rohilkhand  railway  between  those 
points  for  practically  the  whole  distance  of  80  miles.     The  Lalkua- 
Kashipur  line,  in  the  United  Provinces,  now  under  construction,  and 
the  Benares- Allahabad  line,  now  under  stirvey,  were  further  examples 
of  unnecessary  lines ;  and  it  might  safely  be  predicted  that,  unless 
some  definite  policy  with  regard   to   metre-gauge   extensions  was 
formulated  and  adhisred  to,  there  would  be  many  more  examples  of 
unnecessary  metre-gauge  lii^es  in  the  futiure.     There  could  be  no 
doubt,    too,   that    metre-gauge    administrations    would    never    be 
satisfied  until  they  obtained  access  to  the  ports  of  Bombay,  Calcutta, 
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r.  EfTorjon.  and  Karachi.  The  expense  attendant  on  such  a  course,  in  the  oon- 
«truction  of  unnecessary  lines,  would  go  far  towards  paying  for  the 
conversion  of  these  lines  to  the  standard  gauge.  It  remained  to 
consider,  therefore,  the  three  suggestions  for  conversion  given  by  the 
Author.  The  idea  of  converting  all  5-foot  6-inch  gauge  lines  to  the 
metre  gauge  might  be  abandoned  at  once.  First,  because  the  cost  of 
conversion  would  be  a  capital  charge,  and  it  would  be  economically 
unsound  to  substitute  an  inferior  means  of  transportation  for  a 
superior  one,  at  the  same  time  increeusing  the  capital  cost  of  the 
undertaking.  Secondly,  because  the  metre  gauge,  on  account  of  the 
low  limit  of  speed  attainable,  was  an  unsuitable  gauge  for  large 
trunk-lines.  The  second  suggestion,  that  the  metre-gauge  lines 
should  be  converted  to  the  standard  gauge,  had  something  to  recom- 
mend it.  The  policy  to  be  adhered  to,  if  such  a  course  were  decided 
on,  would  be  to  rigorously  exclude  the  metre-gauge  lines  from  all  the 
three  ports  enumerated  above,  and  to  gradually  convert  all  exi sting 
metre-gauge  lines  directly  the  volume  of  traffic  justified  the  con- 
version ;  and,  in  order  that  thei*e  might  be  no  opposition  from  the 
boards  of  the  metre-gauge  companies,  a  clause  providing  for  this 
conversion  should  be  added  to  all  their  contracts  when  these  con- 
tracts came  to  be  renewed.  Only  by  some  such  measures  as  these 
would  it  be  possible  to  control  metre-gauge  construction  in  India, 
and  make  that  gauge  what  it  was  originally  intended  to  be,  the 
handmaid  of  the  standard  gauge.  But  the  Author's  third  sugges- 
tion, namely,  the  conversion  of  both  gauges  to  the  English  gauge  had 
most  to  recommend  it.  Its  advantages  were  clear.  The  daim,  often 
justly  raised,  that  the  cost  of  the  5-foot  6-inch  gauge  was  so  high 
that  the  metre  gauge  should  be  accepted  on  certain  lines,  would  dis- 
appear. India  would  reap  the  incalculable  advantage  of  being  able 
to  adopt  all  that  was  best  in  the  designs  of  locomotives  and  rolling 
stock,  station-machinery,  etc.,  which  English  practice  had  evolved 
and  perfected.  The  cost  of  all  kinds  of  rolling  stock  would  also  be 
less.  The  work  of  converting  30,000  miles  of  railway  was  at  first 
appalling  in  its  magnitude;  but,  after  all,  what  did  it  amount 
to  ?  As  regarded  regauging  the  5-foot  6-inch  lines,  an  alteration 
in  the  tie-bars  of  the  pot-sleeper  road  and  a  respiking  of 
the  rails  or  chairs  on  the  wooden-sleeper  road  was  practically 
all  that  was  required,  and  on  the  metre-gauge  lines  the  same, 
with  perhaps  in  some  cases  renewal  of  the  wooden  sleepers.  The 
whole  difficulty,  indeed,  was  tied  up  in  the  question  of  the  conversion 
of  the  rolling  stock ;  and  the  locomotive  problem  was  the  most  difficult 
of  all.  But  this  difficulty  could  be  overcome  in  the  same  way  as  the 
Great  Western  railway  had  overcome  it  at  home  some  years  ago.    Tlie 
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designs  of  all  locomotives  and  rolling  stock  in  the  future  should  be  Mr.  Egertci 
such  that  the  conversion  could  be  easily  efifected,  and  then,  when  the 
time  came — say,  10  years  hence — the  conversion  should  begin  from 
some  fixed  point,  Tuticorin,  for  example,  and  be  gradually  extended 
year  by  year  till  the  whole  scheme  was  completed.  The  more 
this  thorny  question  of  gauges  was  contemplated,  the  more  did 
the  conviction  grow  that  it  was  only  by  the  adoption  of  the  English 
4-foot  8j^-inch  gauge  that  the  gauge  difficulty  in  India  was  to  be 
solved. 

Mr.  G.  C.  Godfrey  observed  that  the  Author's  interesting  account  Mr.Gidfn 
of  the  struggle  of  the  gauges  in  India  threw  much  light  on  what  to 
an  outsider  would  appear  to  be  the  grave  mistakes  of  the  earlier 
railway-authorities  in  India.  That  there  should  be  four  different 
gauges  in  a  country  like  India,  where  the  Government  had  control 
over  the  whole  of  the  railways  by  its  powers  of  sanction  and  veto, 
seemed  absurd  ;  but  the  Author  showed  how  the  apparent  absurdity 
had  grown  up,  and  that  there  were  good  reasons  for  it.  The  broad- 
gauge  line  cost  two-and-a-half  times  as  much  as  the  metre  gauge ; 
therefore,  had  the  Government  of  India  pinned  its  faith  to  the  broad 
gauge,  there  would  now  have  been  at  least  7,000  miles  less  line  open 
for  traffic,  for  the  same  capital  expenditure.  On  the  other  hand,  the 
capacity  of  the  broad  gauge  was  shown  to  be  about  double  that 
of  the  metre  gauge,  and  the  broad-gauge  single  lines  were  in  most 
cases  working  nearly  up  to  the  limit  of  their  capacity ;  therefore,  had 
the  Government  of  India  adhered  to  the  metre  gauge  only,  the  trunk- 
lines  would  have  had  to  be  doubled,  and  in  some  cases  even 
quadrupled,  while  the  trade  of  the  country  would  have  suffered 
from  delays  in  transit,  and  from  the  actual  incapacity  of  lines  to 
carry  the  traffic  until  doubled.  The  great  mistake  had  been  made  at 
the  beginning  in  allowing  two  gauges,  and  in  adopting  either  such  an 
expensive  and  heavy  gauge  as  5  feet  6  inches,  or  such  an  inefficient 
one  for  heavy  traffic  as  the  metre.  An  intermediate  gauge,  the 
English  4-foot  Sj^inch  for  choice,  would  have  served  all  purposes,  it 
could  have  been  used  with  greater  ease  and  far  less  cost  than  the 
broad  gauge  for  hilly  country,  and  its  carrying-capacity  would  not 
have  been  25  per  cent,  less ;  while  as  compared  with  the  metre 
gauge  its  efficiency  would  have  been  at  least  75  per  cent.  more.  The 
saving  in  cost  as  against  the  5-foot  6-inch  gauge  would  have  assisted 
in  meeting  excess  in  cost  over  the  metre  gauge.  But  the  question  for 
discussion  was  not  so  much  the  mistakes  of  the  past  as  the  line  of  policy 
to  be  adopted  in  the  future.  Mr.  Godfrey  considered  that  both  the 
Author's  questions  (p.  3)  should  be  answered  in  the  affirmative,  but 
that  the  last  sentence  of  (question  No.  2  should  be  omitted.    His  reason's 
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>. Godfrey,  were  briefly  the  following: — ^The  open-line  mileage  for  1904  was 
14,733  miles  of  5-foot  6-inch  gauge,  11,562  miles  of  3-foot  3}-inch 
gauge,  942  miles  of  2-foot  6-inch  gauge,  and  328  miles  of  2-foot 
gauge,  and  in  addition  there  was  sanctioned  for  constmction,  306, 
212,  251,  and  81  miles,  respectively.  The  cost  of  conversion  of  15,039 
miles  of  broad  gauge  to  the  metre  gauge,  or  of  11,774  miles  of  metre 
gauge  to  the  broad  gauge,  or  of  26,813  miles  of  both  gauges  to  the 
4-foot  8j^-inch  gauge  would  entirely  absorb  all  the  money  available  for 
expenditure  on  railway-construction  in  India  for  some  years,  and  in 
the  meantime  the  trade  and  progress  of  the  country  wovild  suffer 
severely  from  the  want  of  new  lines  to  develop  the  large  areas  not 
yet  served  by  railways.  The  conversion  of  the  metre  gauge  to  the 
5-foot  6-inch  gauge  would  over-capitalize  many  of  the  metre-gauge 
lines,  and  the  owning  companies  would  naturally  object  to  the  loss 
of  profit.  Moreover,  the  conversion  of  either  gauge  to  the  other, 
or  of  both  to  the  4-foot  8^-inch,  would,  as  the  Author  showed,  have 
to  be  carried  out  gradually,  the  main  line  of  a  system  being  taken  in 
hand  first  and  converted  section  by  section  :  this  would  lead  to  great 
confusion  at  branch  junctions,  owing  to  transhipment,  and  traffic 
towards  the  sea-coast  would  probably  have  to  undergo  transhipment 
two  and  even  three  times  while  conversion  was  in  progress.  It 
should  now  be  finally  recognized  that  there  were  three  gauges,  the 
5-foot  6-inch,  3-foot  3|-inch,  and  the  2-foot  6-inch  gauge,  and  that 
any  scheme  for  bringing  about  uniformity  was  impracticable.  The 
small  2 -foot  gauge  should  be  discountenanced  except  for  tramways ; 
there  was  only  409  miles  of  such  line  in  existence  or  under  construc- 
tion, and  these  lines  were  generally  small  feeders  and  tram-lines 
or  hill  railways  as  such.  These  did  no  harm  to  the  railway-system 
of  India ;  but  no  new  lines  on  this  gauge  should  be  sanctioned  as 
railways  except  for  8hoi*t  extensions  of  existing  2-foot  lines  ;  and  it 
should  be  the  policy  of  the  Government  to  convert  all  the  2-foot 
lines  to  the  2 -foot  6-inch  gauge,  whenever  that  course  was 
possible  without  increasing  the  capital  to  such  an  extent  as  to  render 
the  line  incapable  of  earning  a  fair  return  on  its  capital.  The  broad- 
and  the  metre-gauge  systems  should  be  regarded  as  two  complete 
and  independent  systems,  each  to  be  fed  by  branches  of  its  own 
gauge  where  possible,  or  by  branches  of  2-foot  6-inch  gauge 
where  the  physical  nature  of  the  country  and  its  promise  of  traffic 
rendered  the  cheaper  gauge  necessary ;  but  as  a  rule  the  2-foot 
6-inch  gauge  should  be  restricted  to  feeders  for  the  broad  gauge,  and 
only  under  very  special  circumstances,  such  as  mountain  railways, 
should  it  be  permitted  for  feeders  to  the  metre  gauge.  Further,  on 
all  new  2-foot  6-inch  gauge  feeders  to  bi'oad -gauge  lines  the  masonry 
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of  bridges  should  be  built  to  dimensions  suitable  for  conversion  to  Mr.  Godf r 
the  broad  gauge,  and  the  smaller  girders  up  to  6  feet  span  should  be 
of  the  broad-gauge  type.  To  render  the  metre-gauge  system  complete, 
it  should  be  given  every  facility  for  its  traffic  to  reach  the  ports  of 
Calcutta,  Bombay  and  Karachi,  without  actually  receiving  direct 
access.  The  first  step  as  regarded  Calcutta  would  be  the  bridging  of 
the  Gkoiges  at  or  near  Sara  Ghat :  transhipment  between  the  broad 
and  the  narrow  gauge  could  then  be  effected  at  a  minimum  tax  on 
traffic ;  and,  in  view  of  the  expense  of  laying  a  double  gauge  on  the 
Port  Trust  railway  and  connections  in  Calcutta,  it  would  be  neces- 
sary to  retain  permanently  the  transhipment-station  at  the  river, 
and,  when  required  by  traffic,  to  lay  an  additional  broad-gauge  line 
into  Calcutta.  This  principle  applied  in  the  same  way  to  the  ports 
of  Bombay  and  Karachi.  Transhipment  was  a  very  small  tax  on 
traffic,  provided  platforms  and  sidings  were  suitably  arranged  ;  the 
average  cost  at  Ahmedabad  had  been  shown  to  be  5^c2.  per  ton,  and  this 
should  be  capable  of  considerable  reduction ;  but  even  at  that  figure,  the 
equivalent  extra  lead  of  20  miles  was  not  much  on  traffic  which  was 
being  carried  400  miles  or  more  to  the  coast,  and  the  interest  on 
capital  outlay  in  bringing  the  second  gauge  to  the  port,  and  the 
extra  expense  of  working  two  gauges  at  the  port,  would  probably 
constitute  a  tax  on  trade  equal  to  or  greater  than  5^.  per  ton.  In 
order  to  connect  the  northern  and  southern  systems  the  link 
mentioned  by  the  Author  between  Khandwa  and  Hotgi  should  be 
started  at  once,  and  a  branch  should  be  made  from  the  point  of 
junction  with  the  Haidarabad-Codavari  line  (probably  Sailu)  through 
Ahmadnagar  to  a  junction  on  the  Great  Indian  Peninsula  railway, 
such  as  Kalyan,  where  transhipment  would  take  place  for  Bombay. 
This  would  bean  expensive  branch,  owing  to  the  crossing  of  the  Western 
Ghats,  but  it  would  be  necessary  ajs  an  outlet  for  traffic  to  the  seaport 
from  the  new  Khandwa-Hotgi  link  and  from  the  Haidarabad-Godavari 
Valley  line.  The  latter  line  was  at  present  entirely  isolated  from  its 
own  gauge,  and  should  never  have  been  sanctioned  as  a  metre-gauge 
line  ;  but  since  it  was  in  existence,  the  southern  portion  of  it  would 
serve  as  a  feeder  to  the  two  extensions  advocated  above,  and,  when 
the  Sailu-Kalyan  branch  was  ready,  affording  easy  access  to  Bombay, 
it  would  probably  be  found  necessary  to  convert  the  northern 
portion  between  Sailu  and  Manmad  to  the  broad  gauge,  ajs  it  would  no 
longer  be  of  any  use  as  an  outlet  for  the  Godavari  Valley  produce 
from  the  country  south  of  Sailu  towards  the  sea-coast.  In  all  other 
cases  where  rivers  intervened  at  points  of  transhipment  between  the 
gauges,  bridges  should  be  built ;  a  programme  for  this  could  be  pre- 
pared arranging  the  bridges  in  order  of  impoiijance,  and  allowing  for 
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Ifrey.  one  or  two,  according  to  the  cost,  being  started  each  year.  In  the 
future  no  isolated  metre-gauge  lines  should  be  constructed  ;  the  only 
extensions  permitted  on  that  gauge  should  be  feeders  to  or  extenaons 
of  the  existing  metre-gauge  systems. 

lart.     Mr.  F.  A.  Lart  observed  that  one  point  brought  out  Tery  clearly 
by  the  Paper  was  the  decided  relative  superiority  of  the  metre  gauge 
in    every   particular.       This    in   itself    was    a    strong    argument 
against  the  broad  gauge.      He  thought  the   5-foot  6-inch   gauge 
stood    self-condemned,  and    that    had    the    gauge    been    5    feet 
there  would  not  have  been  the  discrepancy,  either  of  first  (X36t  or 
— much  less — of  general  eflSciency,  between  the  two  gauges ;  and, 
incidentally,  conversion  of  one  gauge   to   the   other  would    have 
entailed  less  difficulty  and  less  cost.    As  things  stood  at  the  present 
time,  and  with  the  impending  unknown  development  of  the  Indian 
railways,  which  would  apportion  itself  between  the  two   gauges — 
perhaps  equally,  but  possibly  to  a  larger  extent  on  the  metre  gauge — 
and  looking  at  the   intricate  network  of  broad-  and   metre-gauge 
lines,  it  might  be  prophesied  that  no  general  conversion  of  either 
system  to  a  standard  gauge,  broad  or  metre,  was  either  probable  or 
indeed  possible,  as  the  cost  would  be  prohibitive,  even  to  the  growing 
prosperity  of  India;  and  that  India  was  therefore  doomed  to  the 
dual  system  of   railway-gauges,  with  all  its  disadvantages.     That 
unfortunate  state  of  affairs  was  aggravated   by  the   existence  of 
two  minor  gauges,  namely,  the  2 -foot  6-inch  and  the  2 -foot,  which 
served  as  feeders.     If  these  were  looked  upon  as  pioneers  of  the 
broad  gauge,  and  not  adopted  in  connection  with  the  metre-gauge 
lines,  the  discrepancy  between  the  two,  and  the  difficulty,  if  not 
impossibility,  of  conversion,  considering  the  nature  of  the  country 
they  were  said  to  ocxsiu*  in,  was  obvious.     Given  any  trunk-line  or 
connected  system  such  as  a  coimtry  like  India  afforded  plenty  of 
scope  for,  the  development  of  narrow-gauge  lines  to  act  simply  as 
feeders  to  the  trunk-lines  was  logical  and  desirable.     But  when  rail- 
ways were  put  down  in  such  a  country  not  on  any  well-defined  plan 
of  extension  or  combination,  and  with  two  or  more  gauges  cx>nnec;ting 
and  even  intermixing,  confusion  and  difficulty  were  the  inevitable 
result.     It  would  seem  that  any  scheme  of  conversion,  whether  local 
or  general,  would  absorb  so  much  time  and  so  much  money  as  to 
hinder   seriously  the  natural  development  of  the  Indian  railways. 
If  any  plan  of  conversion  were  seriously  needed  and  entertained,  the 
decision  should  be  made  and  acted  upon  forthwith.    His  own  opinion 
was  that  the  broad  gauge  should  give  way  to  the  metre  gauge,  whic^ 
should   become  the  standard ;  it  would  suit  India  better  than  the 
excessive  giiuge  of  5  feet  6  inches,  despite  all  the  possibilities  of  the 
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future.  He  thought  that  the  analogy  of  the  Great  Western  dual  Mr.  lart 
gauge  would  hold  good  in  regard  to  these  two  Indian  gauges.  But 
whereas  in  England  the  discrepancy  between  the  two  gauges  had  been 
roughly,  35  per  cent.,  in  India  it  was,  roughly,  60  per  cent. ;  and  if  in  a 
highly-developed  country  like  England  such  a  discrepancy  was  found 
inadmissible,  the  7 -foot  gauge  excessive,  and  the  conversion  of  the 
narrow  gauge  to  the  broad  gauge  impracticable  (not  solely  on  account 
of  the  broad  gauge  being  an  isolated  minority),  then  surely  the  moral 
was  that  the  Indian  broad  gauge  should  give  way  to  the  metre  gauge, 
the  lower  cost  of  which  would  enable  a  double  line  to  be  put  down. 
There  were  many  practical  reasons  in  favour  of  this,  apart  altogether 
from  the  question  of  capital  cost.  India  was  probably  not  a  country 
that  called  for  rapid  travelling.  It  had  been,  and  could  be, 
europeanized  up  to  a  certain  point ;  but  still  it  had  remained,  and 
must  ever  remain,  an  eastern  country  conducted  on  eastern  lines  of 
life ;  and  therefore  the  metre  gauge  would  be  sufficient  in  point  of 
speed,  especially  as  very  fair  maximum  and  average  speeds  were  quite 
feasible.  As  the  Author  showed,  the  average  speeds  of  the  metre- 
gauge  lines  were  very  little  less  than  those  of  the  broad-gauge  lines. 
Indeed,  the  efficiency  of  the  metre  gauge  in  every  respect — including 
carrying-capacity — ^was  very  little  less  than  that  of  the  broad  gauge, 
and  relatively  it  was  considerably  higher.  For  some  time  Mr.  Lart 
had  had  charge,  under  the  consulting  engineers,  of  the  construction 
of  large  numbers  of  broad-  and  metre-gauge  •  locomotives  for  the 
Indian  railways,  and  he  had  been  struck  with  the  relatively  low  and 
high  powers  and  efficiencies  of  the  broad-  and  metre-gauge  engines, 
respectively.  Of  course  there  was  much  greater  scope  for  develop- 
ment in  the  case  of  the  broad-gauge  locomotives ;  but  surely  that 
pointed  to  the  gauge  being  excessive  for  the  requirements  of  the 
country.  The  cost  of  conversion  from  metre  gauge  to  broad  gauge 
in  one  of  the  instances  cited  by  the  Author,  namely,  £2,867  per  mile, 
seemed  to  him  rather  low.  The  several  items  were  not  easy  of  analysis ; 
but  the  cost  of  the  rolling-stock  conversion,  £667  per  mile, 
seemed  rather  small,  as  it  represented,  necessarily,  new  locomotives 
and  new  carriages  and  wagons  for  that  particular  length  of  line. 
The  cost  of,  say,  five  locomotives  for  working  the  50  miles  referred 
to  would  be  about  £17,500  complete  on  rails,  leaving  £15,850  for 
new  carriages  and  wagons ;  while  the  value  of  the  old  locomotives, 
carriages,  and  wagons  would  be  little  more  than  scrap  value,  say 
£3,000.  Similarly,  conversion  from  broad  to  metre  gauge  would 
involve  considerable  loss  in  value  of  stock  broken  up,  and  not  much 
less  expenditure  for  new  rolling  stock.  It  was  difficult  to  understand 
why,  with  conversion  from  the  metre  to  the  broad  gauge  pi-esumably 
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Lwt.  in  view,  the  tunnels  alone  had  been  built  to  suit  the  broad  gauge, 
while  the  station-dimensions  and  loading-gauges  generally  had  been 
retained  on  the  dual  system ;  because  the  expense  of  increamng  the 
capacities  of  station-buildings  alone  would  perhaps  be  as  much  per  mile 
as  the  extra  cost  of  the  larger  tunnels.    The  question  of  bridges  and 
their  replacement,  strengthening,  or  widening  for  broad-gauge  traflSc 
was  a  serious  one.     Indeed,  only  in  a  few  favourable  instances  would 
strengthening  or  widening  of  bridges  be  possible.      In  the  case  of  a 
single  track,  no  doubt  a  metre-gauge  bridge  would  take  a  broad-gauge 
track  so  far  as  width  and  clearances  were  concerned.    But  the  carry- 
ing capacity  was  another  matter  ;  and  with  the  development  of  the 
broad-gauge  locomotive  the  general  capacity  of  even   the   existing 
broad-gauge  bridges  was  already  in  question.     It  looked  as  if  all  the 
Indian  railways  were  marking  time,  each  waiting  for  the  others  to 
begin  the  task  of  conversion.     But  any  conversion  that  was  decided 
upon  would  have  to  be  general,  and  indeed  compulsory ;  for  the  exist- 
ing confusion  would  be  increased  indefinitely  if  some  systems  were 
converted  to  the  broad  gauge  and  others  to  the  narrow  gauge.     Con- 
sidering the  gradual  acquisition  by  the  Government  of  India  of  all 
the  railways,  it  was  not  difficult,  studying  the  railway-map  presented 
in  the  Paper,  to  devise  a  complete  scheme  of  trunk-railways,  by  co- 
ordinating the  existing  lines  of  the  broad  or  the  narrow  gauge,  and 
frankly  accepting  the  tributary  lines  as  mere  feeders,  their  gauges 
remaining  unaltered.     Looking  at  the  problem  in  this    light,  the 
relative  existing  mileage  of  broad  and  of  metre  gauge  was  not  perhaps 
of  so  much  importance  as  the  Author  suggested ;  the  chief  difficulty 
would  seem  to  lie  in  the  fact  that  certain  towns  had  developed  from 
minor  to  first-rate  importance,  and  were  developing — as  oilers  also 
would  do  in  time — simply  by  reason  of  the  railways  that  served  them. 
Of  these  towns  Marmagao  was  instanced  by  the  Author,  the  importance 
of  which  port  would  seem  to  require,  in  connection  with  the  existing 
through  communication  between  Bombay,  Madras,  and  Calcutta  on 
the  broad  gauge,  the  conversion  to  that  gauge  of  the  Poena- Marma- 
gao-Bangalore,  and  the  Marmagao-Guntakal-Bezwada  metre-gauge 
lines ;  also  the  conversion  of  the   metre-gauge   Karachi- Agra  and 
Ahmedabad-Delhi  lines  to  the  broad  gauge,  thus  linking  up  Ka.ra^hi 
and  Calcutta,  Bombay  and  North- West  India.     The  existing  metre- 
gauge  lines  north  and  east  of  the  Hooghly  and  Ganges  rivers  might 
be  left  as  they  were.   But  any  re-arrangement  of  this  kind  woidd  be  a 
temporary  solution  of  the  problem  of  trunk-line  interconununication) 
if   the  lines    so  converted,   and    all    others   built   in   the    future, 
whether  broad  or  metre  gauge,  were  not  made  double.   This  doubling 
bhould  be  taken  in  hand  simultaneously  with  the  conversion,  thus 
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dealing  with  the  diffibultj  in  a  drastic  and  permanent  fashion,  to  Mr.  Lart. 
the  ultimate  saving  of  considerable  trouble  and  expense  and  of 
general  disorganization  of  the  railways  affected.  The  question  of 
cost  was  naturally  a  very  serious  one ;  but  the  circumstances  of 
the  Indian  railways  and  the  present  needs  of  India  were  such  as 
to  demand,  to  justify,  and  to  provide  whatever  finances  might  be 
required,  in  the  certain  knowledge  that,  as  in  the  case  of  the  heavy 
expenditure  on  public  works  in  Egypt  and  the  Sudan  in  recent 
years,  a  speedy  and  bountiful  return  of  general  prosperity  was 
assured,  since  the  economic  development  of  India,  as  it  had  arisen 
from  the  railways  of  the  country,  was  also  entirely  dependent  upon 
them. 

Mr.  Henry  B.  Molesworth  observed  that  the  Author  put  forward  Mr.  Moiee- 
three  proposals  for  securing  uniformity  of  gauge,  the  cheapest  of 
these  involving  an  expenditure  of  £2,500  per  mile  in  converting 
11,400  miles  of  metre-gauge  railway  to  the  broad  gauge,  or  a  sum  ' 
of  £28,500,000  at  the  lowest  estimate.  This  could  hardly  be  put 
forward  seriously,  as  a  practical  suggestion.  If  the  quantity  of  goods 
transhipped  from  the  metre  gauge  to  the  broad  gauge  at  all  the 
transhipment-stations  in  India  were  assumed  at  1,000,000  tons 
annually — ^which  was  probably  much  above  the  actual  amount — and 
if  the  cost  of  transhipment  were  taken  at  9d.  per  ton,  there  would  be 
a  yearly  expenditure  of  £37,500,  whereas  the  interest  on  £28,500,000 
at  3J  per  cent,  would  be  £997,500,  Uniformity  of  gauge  was  very 
desirable,  but  it  was  possible  to  pay  too  dearly  even  for  desirable 
things.  The  initial  mistake  of  introducing  a  break  of  gauge  had 
been  made,  and  the  result  had  been  that  in  30  years  the  metre- 
gauge  systems  had  assumed  such  dimensions  that  a  drastic  and 
wholesale  policy  of  conversion  to  the  broad  gauge  was  beyond  the 
range  of  practical  financial  achievement.  The  remedy  for  the  break 
of  gauge  in  India  was  not  to  be  found  in  wholesale  conversion,  but 
in  accepting  the  present  state  of  things,  and  in  taking  each  case  on 
its  merits  and  making  the  best  of  it.  On  p.  13  the  Author  said  that 
when  the  circumstances  of  trade  demanded  it  the  metre-gauge  lines 
might  be  allowed  access  to  the  ports  of  Bombay,  Calcutta  and 
Karachi.  The  metre-gauge  lines  in  Eastern  and  Northern  Bengal 
were  separated  from  the  broad-gauge  lines  by  a  defined  boundary, 
the  Ganges  and  Brahmaputra  rivers,  and  when  the  Northern  Bengal 
and  Tirhut  railways  were  made  in  1870-75  this  obstacle  was  an 
insuperable  one.  Now,  however,  there  was  a  probability  that  a 
bridge  would  shortly  be  built  at  Sara,  and  if  this  were  done  these 
two  gauges  would  be  connected.  A  proposal  in  which  he  was 
interested  bad  recently  been  submitted  to  the  Bengal  Chamber  of 
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Hr.  MolM-  Commerce  for  bringing  the  metre  gauge  into  Calcutta  by  bridging 
^^  the  Ganges  at  Sara,  and  constructing  a  metre-gauge  line  croasiiig 

the  Eastern  Bengal  railway  at  or  near  Halsha,  running  through  t 
densely-populated  and  fertile  country  by  Jhanidab  and  Naldanga  to 
Jingergatchi  on  the  Bengal  Central  railway,  which  railway  wooki 
be  converted  to  the  metre  gauge,  and,  if  necessary,  doubled*  The 
scheme  also  proposed  a  metre-gauge  line  from  Nowapaia  on  the 
Bengal  Central  railway  to  Paterdi  on  the  Torki  River^  and  a  steam- 
ferry  to  convey  metre-gauge  rolling  stock  between  l^arainganj  oo 
the  Dacca  and  Maimansinh  railway,  Chandpur  on  the  Assam- 
Bengal  railway,  and  Paterdi.  There  need  be  no  fear  as  to  the 
conversion  of  the  Bengal  Central  railway  to  the  metre  gauge ;  the 
traffic  on  this  line  had  never  been  remunerative,  as  it  had  never 
seriously  competed  with  the  communication  by  water.  The  disposal  ol 
the  metre-gauge  rolling  stock  at  Calcutta  presented  great  difficulties, 
owing  to  the  complexity  of  the  Port  Commissioners'  sidings.  The 
third  rail  was  probably  inadmissible ;  transfer-trucks  might  be 
used,  or  the  overhead  transporters  suggested  by  the  Author;  but 
the  development  of  Calcutta  as  a  first-class  port  would  probably 
lead  at  no  very  remote  date  to  the  canalization  of  the  Mutla  River, 
when  access  to  the  docks  on  the  metre-gauge  could  be  arranged.  The 
cost  of  the  new  works  would  be  approximately  ^1,750,000;  the 
capital  cost  of  the  Bengal  Central  railway  was  approximately 
£1,000,000  more.  This  proposal  presented  a  simple  and  practical 
method  of  minimizing  the  disadvantages  of  the  present  break  of 
gauge  in  one  province,  and  was  not  so  costly  as  to  preclude  a  fair 
return  on  the  capital  expended. 
Mr.  Preston.  Mr.  Sidney  Prestox  thought  that  reference  might  usefully  have 
been  made  in  the  Paper  to  the  further  complication  of  the  problem 
of  the  railway-gauges  of  India  by  the  introduction  of  the  2-foot 
6-inch  and  2-foot  gauges.  The  latter  might  perhaps  be  ignored,  as  at 
the  close  of  1903  there  were  only  262  miles  open  and  113  more  under 
construction  or  sanctioned  ;  at  the  same  time  it  was  a  niatter  tot 
regret  that  there  should  be  two  gauges  which  differed  by  so  little  as 
6  inches.  The  2-foot  6-inch  gauge,  of  which  at  the  close  of  1903 
there  were  796  miles  open  and  575  miles  under  construction  or 
sanctioned,  could  not,  however,  be  ignored.  It  would  have  been  useful 
if  the  Paper  had  contained  a  statement  showing  where  the  lines 
of  this  gauge  were  situated.  So  long  as  they  were  confined  to 
lines  in  the  liills,  such  as  the  Kalka-Simla,  or  Darjiling  railways, 
exception  could  probibly  not  be  taken  to  them,  as  such  lines  must 
necessarily  be  feeders  to  main  lines  in  the  plains.  But  the  case 
of  lines  in  the  plains  was  on  a  different  footing,  and  it  was  a  pity  that 
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a  third  gauge  had  been  introduced  to  further  complicate  the  ahreadj  Mr.  Presto 
sufficiently  difficult  problem.  For  instance,  the  North- Western  rail- 
way at  Saharanpur  and  the  East  Indian  railway  at  Shahdara  were 
standard-gauge  lines.  Was  it  not  a  pity  that  they  should  be  connected 
by  a  2-foot  6-inch  gauge  line  ?  Further,  Shahdara  was  only  8  to  lOmiles 
from  the  great  junction  of  Delhi.  Now  it  was  not  unreasonable  to 
think  that  in  the  near  future  the  Saharanpur-Shahdara  line  would,  if 
the  traffic  developed  ajs  was  anticipated,  claim  to  enter  Delhi,  so  as  to 
transfer  its  traffic  direct  into  the  metre-gauge  wagons  of  the  Bajputana 
railway  system.  Should  this  be  conceded  there  would,  at  some  future 
date,  be  the  complication  of  three  gauges  entering  Delhi  ;  or,  if  it  were 
not  conceded,  the  traffic  from  the  Saharanpur-Shahdara  line  for  the 
metre-gauge  system,  would  be  subjected  to  two  changes  of  bulk  in  a 
distance  of  8  to  10  miles.  Neither  of  these  alternatives  could  be 
viewed  with  equanimity.  The  disadvantages  were  so  obvious  that 
it  would  be  interesting  to  know  the  reasons  which  had  influenced  the 
Government  in  sanctioning  a  2-foot  6-inch  gauge  for  the  Saharan- 
pur-Shahdara line.  Mr.  Preston  understood  that  it  was  due  to  the 
fact  that  it  was  to  be  constructed  under  the  Tramways  Act,  and 
not  under  the  Railway  Act.  He  was  not  sufficiently  conversant 
with  the  details  of  these  two  Acts  to  say  anything  regarding 
them,  but  he  believed  that  one  of  the  advantages  of  the  former  was 
that  local  governments  could  sanction  lines  as  "  tramways,"  while 
railways  must  be  included  in  the  programme  of  the  Government  of 
India,  and  be  sanctioned  by  them.  This  necessarily  caused  delay, 
and  the  sanction  was  not  so  easily  obtained.  The  construction  of 
the  Saharanpur-Shahdara  line  as  a  tramway  might  therefore  be 
satisfactory  from  the  promoter's  point  of  view,  but  it  was  question- 
able whether  it  was  wise  of  the  Gk>vemment  to  invent  or  authorize  a 
system  which,  as  far  as  could  be  seen,  must  still  further  complicate 
the  question  of  the  railway-gauges  of  India.  Whether  there  were 
other  lines  similarly  situated  Mr.  Preston  was  unable  to  say,  and  for 
this  reason  he  regretted  the  absence  of  a  Table  for  the  2-foot  6-inch 
gauge,  similar  to  Tables  I  and  II  for  the  standard  and  metre  gauges. 
If  there  were  other  similar  lines,  either  existing  or  contemplated,  it 
only  emphasized  the  objection  to  a  third  gauge.  He  could  not  but 
think  that  the  Saharanpiu'-Shahdara  line  should  be  built  on  either 
the  standard  or  the  metre  gauge.  The  former  would  be  the  same  as 
the  gauge  of  the  two  lines  it  would  connect,  while  the  latter  would 
allow  of  the  line  being  connected  with  the  Bajputana  system  if 
necessary.  Having  no  personal  interest  in  any  of  the  railways 
referred  to  he  merely  offered  these  remarks  in  the  interests  of  the 
general  railway-system  of  India. 
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Mr.  Robertaon.      Mr.   F.  E.  IloBERTSOX  observer!   that   most    discussions  on 

gauge  qiieHtion  had  been  vitiated  by  the  implicit  assumption 

all  the  climensions  were  geometrically  similar,  and   bj  the  omi 

to  remember  that  speed  was  a  commodity  which    was   somet 

worth   money.     When  it  was  considered  that  some    narrow-g 

lines  possessed  heavier  rolling  stock  than  lines  of  considerably  i 

gauge,  and  that  generally  the  body-width  bore  no  fixed  ratio  t< 

gauge,  it  would  be  seen  that  the  actual  distance   apart  of  the 

was,  within  limits,  scarcely  worthy  of  serious  discussion.      Prob 

if  the  railway  world  could  begin  again,  a  normal  gauge  of  5  feel 

a  nan-ow  gauge  of  2  feet  6  inches  would  be  chosen,  and  these 

witli  the  great  variations  in  cost  and  carrying-capacity  which  act 

existed  on  the  same  gauge,  would  fully  meet  all  requirements. 

at  least  of  the  alternatives  suggested  in  the  Paper,  namely,  alten 

of  lx)th  the  broad  gauge  and  the  metre  gauge  to  the  English  gauge 

in  Mr.  llobei*tson's  opinion,  nothing  to  recommend  it.     The  txvd 

dimensions  of  the  bi*oad  gauge  would  remain  unaltered,  and  it 

diflicult  t<)  see  what  would  be  gaineil  by  putting  the  rails  a 

inches  nearer  together,  either  on  existing  lines  or   on   those  t 

built.     Nor  could  there  be  any  serious  discussion  of  the  aliolitic 

either  the  broad  or  the  metre  gauge  as  an  ultimate  ol>ject.     It  n 

perhaps  be  regretted  that  a  2-foot  fi-inch  gtiuge  had  not  been  chas« 

load  lines,  but  the  metre  gauge  had  un<loubtedly  come  to  stay. 

the  decision  in  any  particular  case  whether  to  double  or  Ui  wic 

metre-g}LUge  line  which  liad  attiiined  its  limit  must  depend  upoi 

circumstances ;  the  question  was  not  susceptible  of  any  general  am 

One  of  the  first  considerations  would  naturally  be  the  prospect  o 

c(mstructi(m  of  other  lines  which  miglit  take  off  any  surplus  of  t 

by  direct  communiaition  with  the  terminus,  or  wliich,  if  bui 

branches,  would  still  further  increase  the  flow  of  tniffic  on  the 

route.    One  argument  in  favom*  of  pushing  back  the  point  of  jun 

up  the  metre  gJiuge  wiis  the  speed  question.    The  longer  the  lim 

the  heavier  the  ti-aflic,  tlie  more  was  speed  required,  and  the  t 

could  it  be  afforded ;  but  even  here  a  direct  answer  was  difficult  t^ 

For  the  comparison  would  l)e  l)etween  a  single  broad-gauge  and  a  d< 

metre-gauge  tnick,  and  the  superior  speed  of  the  former  in  a 

running  might  1)0  seriously  handicappc*d  by  the  delay's  inevital 

single-lino  working.     The  difference  in  running-speeds  l)etweer 

two  gJiuges  was  not  ideally  known,  for  the  broad-gauge  was  in 

i-esjHHjt  usually  worked  in  such  a  leisurely  way  that  the  metre  g 

had  no  ditlicultyin  keeping  fairly  close  to  it.   As  to  the  minor  gn 

the  difference  was  so  small  as  to  mean  nothing,  and  the  2- foot  6 

;^iupo  slmulrl  prevail,  simply  Iwcaust*  tliere  was  more  of  it. 
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Mr.  E.  I.  Shadbolt  remarked  that,  having  regard  to  the  Author's 
general  conclusion  that  a  line  of  5-foot  6-inch-gauge  had^ouble  the 
capacity  of  a  metre-gauge  line,  and  that  a  double  line  of  either  gauge 
had  five  timgjhe  capacity  of  a  single  line,  no  further  arguments 
were  required  to  show  that,  if  a  single  gauge  were  adopted  as  thej 
standard  for  India,  it  should  not  be  the  metre  gauge.  In  reviewing 
the  three  possible  methods  of  attaining  uniformity  of  gauge,  it  was 
assumed  in  the  Paper  that  the  ultimate  limit  of  capacity  was  pro- 
portional to  the  gauge  when  that  limit  was  reached.  This  was  not 
quite  correct.  The  ultimate  capacity  for  goods-traffic,  at  least,  was 
rather  proportional  to  the  dimensions  of  the  loading-gauge— or  what 
were  known  in  India  as  the  "  standard  moving  dimensions " — com- 
bined with  speed.  A  glance  at  Figs.  8,  Plate  2,  showed  that  these 
dimensions,  as  adopted  in  India,  were  by  no  means  proportional  to 
the  gauge.  In  the  one  case  there  was  an  outside  width  of  10  feet 
6  inches  on  a  gauge  of  5  feet  6  inches,  while  in  the  other  there  was  a 
width  of  8  feet  6  inches  on  a  gauge  of  3  feet  3f  inches.  The  size  of 
the  loading-gauge  was  relatively  much  larger  on  metre-gauge  lines 
tlian  on  6-i^oot  e-inch  lines ;  and  while  this  was  an  advantage  so  long 
as  low  speeds  were  maintained,  it  was  fairly  well  agreed  among 
engineers  in  India  that  any  appreciable  increase  of  speeds  on  the 
metre  gauge  was  impracticable,  as  stability  would  be  endangered 
thereby.  While,  therefore,  the  speeds  of  metre-gauge  trains  shown 
m  Table  IV  would  never  be  greatly  exceeded  in  practice,  those  of 
5-foot  6-inch  lines,  shown  in  the  same  Table,  did  not  nearly 
approach  the  limits  that  might  be  attained  if  circumstances 
should  render  it  worth  while.  From  the  experience  of  England, 
America,  and  most  of  the  countries  of  Europe,  with  railways 
of  the  4-foot  8  J -inch  gauge,  it  was  fairly  well  known  what  those 
limits  were.  The  speeds  conveniently  attainable  were  certainly 
more  than  double  those  shown  in  the  Table,  and  if  only  double 
those  speeds  were  adopted  in  India,  the  carrying-capacity  of  the 
5-foot   6-inch   lines  would   work   out    to  four   times   that  of    the 
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metre-gangft  ^'^Ti^'^  -  while,  so  far  as  passengers  were  concerned,  the 
facilities  and  conveniences  afforded  would  be  more  than  double 
those  of  metre-gauge  lines.  In  the  foregoing  remarks  the  condi- 
tions which  obtained  with  regard  to  the  English  gauge  were  assumed 
to  be  practically  identical  with  those  of  the  Indian  5-foot  6-inch 
gauge.  This  was  reaUy  the  case,  for,  as  already  indicated,  capacity 
was  proportional  to  the  loading-gauge  adopted,  and  not  directly 
to  the  gauge  of  the  railsT  Tbe  loading-gauge  for  the  5-foot 
6-inch  gauge  was  practically  that  of  English  railways,  and 
somewhat  smaller   than   on   American   railways.     When   railways 


110      CORRESPONDENCE  ON  RAILWAY-GAUGES  OF  INDU.      piinutesd 

fr.  8hadi)olt.  were  first  introduced  into  India,  the  English  practice  was  followed 
with  little  variation,  the  only  difference  being  in  the  greater 
width  apart  of  the  wheels.  This  modification  was  considered 
necessary  owing  to  a  fanciful  apprehension  of  the  effects  of  high 
winds  upon  the  stability  of  vehicles.  Having  once  been  adopted,  the 
loading-gauge  was  limited  by  the  fixed  dimensions  of  tunnek, 
bridges,  and  other  structures.  Neither  could  be  modified  to  any  con- 
siderable extent.  It  might  be  accepted,  therefore,  that  all  the  advan- 
tages possessed  by  the  o-foot  6-inch  gauge,  as  compared  with  the  metre 
gauge,  were  equally  possessed  by  the  4-foot  8^-inch  gauge  so  far  as 
related  to  actual  carrying-capacity.  But  the  English  gAUf^  had 
further  advantages,  in  that  it  allowed  of  the  construction  of  a  better 
and  more  economically  proportioned  vehicle,  with  shorter  axles  for 
the  same  body.  It  also  admitted  of  more  flexibility  in  laying  out  a 
railway,  as  sharper  curves  could  be  employed.  Above  all,  it  had  beem 
adopted  by  all  the  leading  commercial  countries  of^  the  world,  and 
the  full  sum  of  their  great  experience  in  design  and  working  was 
thus  at  the  disposal  of  those  who  were  wise  enough  to  follow  in 
their  steps.  The  Paper  truly  intimated  that  it  was  not  necessary^  in 
this  Institution,  to  demonstrate  the  advantages  of  uniformity  of 
gauge,  and  all  the  arguments  that  were  set  forth  in  favour  of  uni- 
formity in  one  country  applied,  though  in  varying  degrees,  to 
uniformity  in  many  countries.  The  advantages  of  general  standard- 
ization in  engineering  matters  had  been  much  discussed,  and  were 
now  fully  accepted.  Such  as  they  were,  they  existed  equally  in  the 
case  of  the  standardization  of  railway-gauges.  England  had  shown 
its  adhesion  to  this  principle  by  the  conversion  of  one  of  its  two 
gauges,  and  America  by  the  conversion  of  the  dozen  or  so  of  various 
gauges  that  existed  prior  to  1885.  The  conclusion  might  be  accepted 
with  absolute  confidence  that  there  should  be  one  gauge  in  India, 
and  that  this  gauge  should  be  the  gauge  of  4  feet  8^  inches  adopted 
in  England,  in  America,  on  the  continent  of  Europe,  and  in  other 
countries.  The  reference  in  the  Paper  to  questions  of  cost  and 
difficulty  of  conversion  applied  only  to  the  25,000  miles  of  railway 
existing  in  India,  and  practically  took  no  heed  of  the  developments 
that  must  necessarily  occur  in  the  future.  It  was  said  that  India 
had  not  now  a  clean  slate  to  start  on.  No  doubt  a  precisely  similar 
remark  would  have  been  made  20  years  ago  when  there  were  11,000 
miles  of  railway,  or  30  years  ago  when  there  were  only  6,000  miles. 
But  everything  seemed  to  indicate  that  the  railways  of  India  would 
be  steadily  added  to  imtil  the  whole  coimtry  was  covered  with  a  net- 
work of  lines  perhaps  60  miles  apart,  perhaps  even  25  miles  apart 
The  progress  would  certainly  not  be  checked    until    100,000  miles 
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or  more  had  been  constructed :  the  development  would  be  con-  Mr.  Shadix 
tinuous,  and  this  mileage  might  be  completed  in  a  period  of  50  or 
60  years.  Relatively  speaking,  therefore,  India  htid  a  clean  slate, 
because  the  existing  mileage  was  insignificant  in  comparison  with  the 
mileage  that  would  ultimately  be  attained,  and  ought  now  to  be  con- 
sidered. It  must  be  remembered  that  the  disadvantages  of  break  of 
gauge  had  hitherto  been  scarcely  felt.  Where  traffic  had  been  on  a 
moderate  scale,  the  mere  cost  of  transhipping  goods  had  been  foimd 
to  be  equivalent  to  about  20  miles  of  haulage.  But  if  the  two 
gauges  were  ever  brought  together  into  seaport  towns,  or  into 
coal-fields  or  other  large  centres  of  traffic,  the  expense,  the  diffi- 
culties, and  the  confusion,  would  be  multiplied  a  hundred-fold. 
Experience  had  shown  that  the  administrations  of  lines  of  different 
gauges  did  and  would  press  for  equal  rights  and  facilities  in  such 
cases,  not  in  any  way  to  the  benefit  of  the  country,  but  merely  for 
the  sake  of  securing  a  favourable  position  with  regard  to  competi- 
tion. It  was  difficult  for  the  Government  to  resist  such  demands, 
although  in  the  great  majority  of  cases  the  work  had  to  be  carried 
out  at  the  expense  of  the  tax- payer,  for  unassisted  private  enterprise 
in  India  was  practically  non-existent.  About  four-fifths  of  the 
railways  were  owned  by  the  State,  and  the  small  working-capital 
provided  by  companies,  to  whom  the  working  of  many  of  the  lines 
had  been  entrusted,  was  furnished  by  them  under  a  guarantee  of 
interest.  In  such  cases  the  private  enterprise  did  not  dififer 
essentially  in  character  from  the  enterprise  of  depositing  money  in  the 
Post  Office  Savings  Bank.  Clearly  it  was  the  futiu^  and  not  the 
present  that  should  be  taken  into  consideration.  If  action  were 
delayed,  it  might  well  be  that  a  future  generation  would  look  back 
with  amazement  at  the  timidity  which  led  to  the  evasion  of  the 
problem  at  a  time  when  only  25,000  miles  of  road  had  to  be  dealt 
with.  The  cost  of  converting  a  metre-gauge  road  to  the  5-foot  6-inch 
gauge  was  shown  in  the  Paper  to  be  Ils.38,750  to  Rs.43,000  per 
mile.  Ip  both  the  cases  quoted^  about  half  the  expense  was  due  to 
the  substitution,  for  the  light  permanent  way  of  the  metre-gauge  line,  i 
of  the  heavier  permanent  way  necessary  for  the  inCTeased  traffic  ex-  \ 
pected  on  the  5-foot  6-inch  gauge.  But  there  were  many  railwavs  in  .  \ 
India  which  had  been  constructed  for  administrative  reasons  or  with  a 
view  to  protection  from  famine,  and  on  which  the  traffic  was  very  light. 
On  such  lines  there  was  no  reason  why  the  light  metre-gauge  rails 
should  not  be  retained  for  the  wider  gauge — at  least  for  a  time — 
and  the  expense  of  heavier  rails  be  avoided.  Perhaps  it  was  fair  to 
assume  that  the  conversion  of  one- half  of  the  metre-gauge  lines  in 
India  would  cost  R8.40,000  per  mile,  and  tliat  of  the  other  half 
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Mr.  Shadboit.  less  than  Ils.30,000  per  mile.  It  must  not  be  forgotten  that  on 
metre-gauge  lines  where  trafSic  was  increasing,  cnnsiderable  expendi- 
ture would  be  necessary  for  increasing  the  strength  of  rails,  girders, 
and  other  works,  whether  conversion  took  place  or  not.  There 
was  no  record  of  the  cost  of  converting  a  o-foot  6-iiich  line  to 
a  gauge  of  4  feet  8^  inches,  but  where  traffic  was  small  it  would 
be  trifling.  On  a  busy  line  a  temporary  mixed  gauge  might  be 
necessary  to  avoid  a  stoppage  of  traffic,  and  the  cost  Tvould  tben  be 
higher;  but  the  same  materials  would  be  used,  and  there  would 
be  no  outlay  for  stronger  rails  or  girders.  There  had  been  one  or 
two  instances  in  which  a  5-foot  6-inch  line  had  beeaa^ converted  to 
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the  metre  gauge.  This  operation  had  been  performed  on  a  section 
of  railway  not  far  from  Karachi,  extending  from  Haidarabad  Sind 
to  Shadipalli,  a  distance  of  50  miles.  It  was  a  cheap  line,  laid  with 
flat-footed  rails  on  wooden  sleepers,  and  having  a  few  openinge 
spanned  by  plate  girders  carrying  wooden  transverse  sleepers.  The 
conversion  had  involved  little  more  than  moving  in  one  rail  to  a  new 
position  on  the  sleeper.  It  had  been  carried  out  by  the  ordinaiy 
maintenance-gangs  at  the  rate  of  a  station-to-station  length  of  8  to 
10  miles  daily,  the  trains  of  the  two  gauges  meeting  end -on  at  t 
'  station,  and  passengers  moving  from  one  to  the  other.  The  totil 
cost  had  not  exceeded  a  few  hundred  rupees  per  mile,  and  the 
engineer-in-charge  had  asserted  that  the  value  of  the  ends  sawn  off 
the  long  sleepers  liad  paid  for  the  whole  operation.     The  conversion 

I  of  a  5-foot  6-inch  to  "a  4-foot  S]^-inch  road  would  present  evtm 
fewer  difficulties,  and  on  wooden-sleeper  roads  generally  the  cost 
might  be  taken  ^t  not  more  than  Rs.  1,000  per  mile.  Many  roads  bi 
India,  however,  were  laid  with  cast-iron  sleepers  connected  by  tie- 
rods,  or  with  pressed-steel  sleepers.  In  such  cases  the  cost  of  con- 
version might  amoimt  to  Rs.5,00()jer^mile.  On  busy  lines,  where 
a  temporary  mixed  gauge  would  be  required,  the  ultimate  cost  might 
come  to  Rs.20,000  per  mile.  With  regard  to  rolling  stock,  if  the 
conversion  were  spread  over  a  term  of  years,  the  present  roUing 
stock  could  be  largely  used  on  lines  of  existing  gauges  during  the 
transition  period.  By  the  time  conversion  was  complete,  much  of 
the  stock  would  be  worn  out,  and  only  the  remainder  would  have  to 
be  dealt  with.  There  would  be  some  expense,  but  the  item  would 
not  be  a  serious  one.  Reference  was  made  in  the  Paper  to  the 
"confusion"  which  would  accompany  conversion;  but  a  difficult 
operation  was  not  necessarily  attended  by  confusion.  Whether  an 
operation  was  simple  or  complex,  it  was  only  necessary  that  arrange- 
ments should  be  made  to  suit  the  circumstances.  The  large  body  of 
experienced  railway-engineers  in  India  would  be  quite  equal  to  doing 
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whatever  might  be  required,  without  causing  any  confusion  or  Hr.  Shadbo 
appreciable  dislocation  of  traffic.  The  rate  of  conversion  would 
become  merely  a  question  of  cost,  and  would  depend  on  the  circum- 
stances of  each  case.  A  line  could  be  converted  in  a  Saturdaj-to- 
Monday  interval  if  it  were  worth  while  to  complete  the  operation  in 
so  short  a  period.  To  sum  up,  the  conclusions  Mr.  Shadbolt  arrived 
at  were : — That  a  uniform  gauge  should  be  adopted  for  India ;  that 
this,  should  be  the  4-foot  8^-inch  gauge ;  that  not  another  mile  of 
any  other  gauge  should  be  laid,  but  that  all  lines  now  under  con- 
struction should  be  completed  to  the  new  standard  gauge;  that 
conversion  of  existing  gauges  should  be  begun  on  State- worked  lines; 
that  in  new  contracts  with  working  companies  whose  existing 
contracts  would  shortly  expire,  provision  should  be  made  for  con- 
version. Probably  it  would  not  be  practicable  to  force  conversion 
on  companies  having  contracts  with  some  years  to  run  ;  but  if  the 
steps  indicated  above  were  taken,  most  of  them  would  probably  be 
prepared  to  come  into  line  in  their  own  interests.  So  far  as  they 
refused  to  do  so,  the  worst  that  could  happen  would  be  that  con- 
version might  possibly  be  delayed  till  the  termination  of  their 
current  contracts. 

Mr.  F.  J.  E.  Sprikq  considered  that  the  Paper  confirmed  theHr.SpHng 
opinion  at  which  he  had  long  ago  arrived,  that  it  would  be 
folly  to  attempt  now  to  bring  about  uniformity  of  railway-gauge  in 
India.  The  abolition  of  the  numerous  existing  breaks  of  gauge 
would  doubtless  serve  to  oil  the  wheels  of  trade  to  some  appreciable 
extent.  But  practical  administration  could  not  hearken  to  counsels 
of  perfection  which — however  useful  they  might  have  been  30  or 
35  years  ago — ^were  now  quite  outside  the  scope  of  action.  The 
theory  that  break  of  gauge  was  an  intolerable  evil  had  originated 
with  the  military  advisers  of  Government  on  the  north-west 
frontier,  where  considerations  of  facility  for  transporting  troops 
and  war-materials  must  necessarily  outweigh  all  other  considera- 
tions, and  where  it  was  so  important  that  in  time  of  war  there 
should  not  be  a  break  of  gauge  that  it  was  considered  worth 
while  to  keep  hundreds  of  miles  of  railway,  even  during  years  of 
peace,  doing  perhaps  only  one-half  or  one-quarter  of  the  work  which 
they  were  capable  of  doing,  and  no  more  than  might  perfectly  well 
be  done  by  a  railway  of  narrower  gauge  costing  only  half  the 
money.  But  these  considerations,  which  so  influenced  the  northern 
railway-administrations,  did  not  altogether  apply  to  other  lines. 
It  was  often  forgotten  that  most  of  the  evils  of  break  of  gauge 
were  going  on  daily  and  hourly  in  scores  of  places  all  over  India, 
without  traders  being  conscious  of  them,  or  any  attention  being  paid 
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Mr.  Spring,  to  them :  he  referred  to  the  unloading  of  foreign  wagons,  in  order 
that  they  might  be  returned,  when  they  arrived  too  lightly  loaded 
on  lines  other  than  their  own.  The  Author  gave  Qjd,  per_ton 
as  the  cost  of  transhipment,  or  the  equivalent  of  about  20  miles  d 
haulage,  but  Mr.  Spring  had  evidence  of  its  costing  much  lees  thu 
this.  When  in  charge  of  the  Madras  Government  Railway  Depaii- 
ment  a  few  years  ago,  he  had  found  it  necessary  to  tender  advice  to 
district  boards  (county  councils)  in  that  Preeidencjy  v^hich,  as  tb 
result  of  certain  new  legislation,  had  had  to  consider  the  questioii  of 
light  local  railways.    On  the  subject  of  transhipment  he  then  wrote— 


"  From  evidence  supplied  to  me  by  four  traffic  experts,  all  working  in  Soatben 
India,  it  would  appear  that  from  1  to  1^  annas  (pence)  per  ton  is  a  fair  price  far 
transhipping  from  one  gauge  to  another,  while  it  may  run  up  to  3}  ^nmm  (pence) 
for  specially  bulky  and  troublesome  goods,  and  may  cost,  for  such  goods  as  grain, 

1  as  little  as  half  an  anna  per  ton On  the  Morvi  Railway  the  avenge  lOB 

received  in  ten  half-years  for  the  carriage  of  one  ton  of  goods  one  mile  was  aboit 

1 1 J  anna,  or  a  penny -farthing. 

"  A  not  unimportant  item  of  cost  of  transhipment  consists  of  payments  bj  the 
railway  administration  of  claims  made  by  consignors  or  consignees  on  aooount  d 
damage  occasioned  to  goods  by  being  handled.  But  the  public  soon  got  t» 
recognize  that,  when  their  goo^  are  carried  by  carts  or  by  canal  boat,  there  ii 
practically  no  possibility  of  recovering  anything  on  account  of  damage  done  m 
transit ;  while  in  dealing  with  railways  such  recoveries  are  made  in  the  ordioarj 
course  of  business. 

**  As  an  ordinary  charge  for  railway  freight  of  average  goods  is  from  8  to  6  pki 
(one  farthing  to  one  halfpenny)  per  ton -mile,  and  as  the  cost  of  transhipment » 
from  1  to  1 J  annas  (a  penny  to  three  halfpence)  per  ton,  it  follows  that  the  ooii 
of  transhipment  is  equivalent,  according  to  class  of  goods  handled,  to  haulife 
over  from  three  to  six  miles  of  railway.  This  cost  the  merchant  of  course  pays,  bat 
he  pays  it  indirectly,  for  the  general  run  of  rates  throughout  a  railway  system  m 
regulated  by  the  management  so  as  to  cover  all  incidental  charges,  of  wfaidt 
transhipment  is  one.  It  may  safely  be  predicated  that  the  cost  and  delay  of 
transhipment  at  the  junction  of  a  railed  road  with  the  main  line  of  which  it  if » 
feeder,  when  added  to  railway  freight  charges,  will  usually  be  considerably  better 
for  the  consignor  than  the  cost  and  delay  incidental  to  carriage  by  country  cart** 

The  managers  of  Indian  railways — whether  State  or  companies'  linefr— 
naturally  and  rightly  looked  upon  certain  territories  and  cities  as 
peculiarly  their  own  scene  of  action  for  eaming-piurposee,  and  they 
resented  seriously  the  advent  of  rival  companies  athwart  or  into  their 
territory.  Indeed,  the  battle  of  the  gauges  in  India  had  become  for 
the  most  part  a  battle  between  the  traffic-managers  of  rival  railways 
of  different  gauges.  The  5-foot  6-inch  gauge,  heing  for  the  most 
part  the  older  line  in  a  given  territory,  and  its  management  having  in 
the  past  been  at  times  somewhat  conservative,  not  to  say  hidebound, 
in  the  matter  of  branches  and  extensions,  it  had  naturally  followed 
that  here  and  there  the  cheaper  and  more  modem  metre-gauge  had 
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pushed  its  way  gradually  into  the  territory  of  its  older  and  less  Mr.  Sprinc 
vigilant  neighbour,  often  right  into  centres  of  trade,  e,g,^  Bangalore, 
Cawnpore,  Luoknow,  etc.,  which  the  broad-gauge  lines  bad  got  into 
the  habit  of  counting  as  their  peculiar  trading-territory.  Hence 
much  of  the  acrimony  which  characterized  the  rivalry  between  the 
two  gauges.  Such  rivalry  was  seldom  exhibited  between  lines  of 
similar  gauge — at  least,  not  in  so  acrimonious  a  form.  Such  a  spirit, 
though  right  and  proper  between  the  partisans  of  the  several  gauges, 
would  be  totally  out  of  place  if  exhibited  by  the  advisers  of  Govern- 
ment, who  were,  or  ought  to  be,  and  ought  to  consider  themselves  as 
being,  the  trustees  of  a  voiceless  mass  of  tax-payers  whose  interests 
were  the  sole  or  the  chief  interests  to  be  taken  into  account,  directly 
and  indirectly.  What  the  Indian  tax-payer  wanted,  and  what  he 
would  ask  for  were  he  only  articulate,  was  railways,  and  more 
railways,  so  long  as  he  could  earn  from  them  at  least  as  much — say 
4  per  cent. — as,  all  told,  the  money  cost  him  which  directly  or  indirectly 
he  spent  on  them.  He  wanted  a  means  of  transport  which  would  carry 
his  field-produce  to  market  80  miles  in  a  night  instead  of  8  miles, 
and  at  not  much  greater  expense  for  the  80  miles  than  for  the 
8  miles.  The  town  merchant  wanted  to  find  the  villages  of  India — 
parishes  they  would  be  called  in  England,  only  with  the  houses 
grouped  instead  of  scattered — within  a  10-mile  walk,  or  even  a 
20-mile  tramp,  of  a  railway-station — ^a  state  of  things  which  as  yet 
was  far  from  being  the  case.  He  wanted  to  buy  and  carry  off  the 
villager's  field-produce,  and  to  give  him  in  exchange  the  things  he 
could  not  grow  but  which  were  produced  by  other  parts  of  India  or 
even  by  foreign  countries.  All  concerned  wanted  to  be  able  to  get 
about  more  easily  and  quickly,  for  they  were  keen  travellers  when 
they  could  afford  it.  But  they  did  not  care  so  much  about  speed, 
for,  compared  with  the  2  miles  per  hour  of  the  paternal  bullock-cart 
that  had  served  them  for  untold  generations,  the  15  or  20  miles  per 
hour  of  a  metre-gauge  or  even  2-foot  6-inch  railway  was  a  giddy 
whirl  to  be  talked  of  for  long  after  it  was  first  experienced.  Also, 
they  liked  to  get  out  and  loiter  at  the  stations,  and  they  felt  that 
they  were  being  cheated  of  half  the  joys  of  the  journey  if  whisked 
off  again  before  their  smoke  and  general  wash-up  were  finished.  Had 
these  people  a  voice — and  it  should  always  be  remembered  that  they 
owned  the  railways — ^that  would  say :  "  Give  us  200  miles  instead  of 
100  and  2,000  instead  of  1,000,  if  it  can  be  done  at  the  same 
cost ;  but  don't  trouble  to  give  us  European  speeds  and  luxuries  of 
travel,  for  we  don't  value  them."  The  town  merchant  did  not  want 
to  be  able  to  trade  only  with  Agra,  Jhansi  and  Allahabad,  or  only  with 
Madras  and  Calicut ;  he  wanted  also  to  trade  with  A j  mere  and 
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Mr.  Spring.  GorakhpuTy  or  with  Marmagao  and  Masulipatam.  He  knew  nothing 
about  gauge,  but  he  wanted  to  feel  that  as  many  routes  as  possible  had 
termini  in  his  town,  so  that  his  goods  might  go  through  witdioiit 
complication.  These  were  the  things  that  a  wise  trustee,  who  nu 
not  a  mere  railway  partisan,  would  try  to  give  the  people  of  Indi*— 
more  railways,  the  maximum  mileage  for  the  available  money  oon- 
sistently  with  suitability  for  the  probable  traffic,  and  the  froest 
access  of  all  neighbouring  railways,  or  failing  that,  of  both  the  m^'n 
gauges,  into  the  chief  centres  of  trade.  As  compared  with  all  this^ 
the  inconvenience  to  India  of  mere  break  of  gauge  ys^as  the  veriest 
trifle,  and  insistence  on  the  extension  of  the  standard  gauge  without 
reference  to  local  conditions  indicated,  to  Mr.  Spring's  mind,  a  lack 
of  the  wisdom  which  might  be  looked  for  in  a  statesman.  The 
Paper  brought  out  certain  facts  which  it  seemed  desirable,  in  the 
interests  of  clearness,  to  recapitulate.     These  were : — 

(1)  The  mileage  of  the  5-foot  6-inch  or  Indian  standard  gauge 
was  only  about  15  per  cent,  in  excess  of  that  of  the  metre  and  otliiv 
gauges. 

(2)  It  cost  about  twice  as  much  to  build  a  5-foot  6>inch  line  as 
to  build  a  metre-gauge  line.  Yet  in  India  both  gave  about  the  same 
return  on  the  capital  expended,  the  chief  reason  for  this  being  that 
the  broader  gauge  had  been  first  in  the  field  in  the  richer  countries. 

(3)  The  general  capacity  of  the  5-foot  6-inch  gauge  was  aboat 
double  that  of  the  metre  gauge. 

(4)  For  rough  purposes  it  might  be  accepted  that  it  would  cost 
about  j£2,500  per  mile  to  convert  a  line  of  metre  gauge  to  the 
5-foot  6-inch  gauge,  including  rolling  stock. 

(5)  It  would  apparently  cost  about  j£3,400  per  mile  to  double  a 
piece  of  metre-gauge  line,  including  rolling  stock. 

(6)  Transhipment  from  one  gauge  to  the  other  appeared  to  cost 
about  5^(2.  per  ton,  or  the  equivalent  of  about  20  miles  of  haulage. 
This,  however,  Mr.  Spring  believed  to  be  over-estimated  for  most 
parts  of  India. 

(7)  When  a  metre-gauge  line  was  found  to  be  overworked,  the 
expenditure  on  it  of  J62,500  per  mile  for  its  conversion  to  the  5-foot 
6-incIi  gauge"  would  about  double  its^  aurrying-capacity ;   but  the 

"eFpenditui^  onTt  oFaBout  j63,400  per  mile  for  doubling  it  without 
altering  its  gauge  would  quadruple  its  capacity.  In  view~of  these 
figures  and  ol  the  tacts  and  arguments  put  forward  in  the  Paper, 
and  in  the  light  of  over  30  years  of  close  connection  with  most  parts 
of  the  Indian  railway-system,  during  a  period  in  which  that  system 
was  expanding  from  about  5,000  to  about  30,000  miles,  he  thoroughly 
endorsed  the  conclusion  at  which  Mr.  Upcott  had  arrived,  namelr 
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that :  *'  For  many  years  to  come  India  needs  all  the  money  she  can  Mr.  Spring 
get  for  fresh  lines,  and  will  have  little  or  nothing  to  spare  for 
adopting  a  counsel  of  perfection.     India  has  not  now  a  clean  slate  to 
3tart  on,  and  she  must  needs  by  compromise  make  the  best  of  each 
case  as  it  arises." 

Mr.  C.  F.  Sykes  considered  that  the  experience  and  example  of  all  Mr.  Sykes. 
the  great  countries  of  the  world  put  the  question  whether  there 
should  be  a  imiform  gauge  for  railways  throughout  India  practically 
beyond  discussion ;  and  that  the  question  for  consideration  brought 
out  in  the  Paper  was  really  confined  to  the  merits  or  demerits  of 
the  existing  gauges,  particularly  as  compared  with  each  other,  on 
the  assumption  that  the  practical  method  of  obtaining  uniformity 
was  by  the  conversion  of  either  gauge  to  the  other.  All  com- 
parisons hitherto  made  between  the  capabilities  of  metre-gauge 
and  standard-gauge  lines  appeared  to  be  based  on  the  initial  cost  and 
cost  of  working  of  single-track  "  pioneer  "  lines.  Relative  to  the  I 
standard-gauge  lines  in  India,  metre-gauge  railways  were  essentially 
light  railways.  The  maximum  axle-loads  were  about  one-half  of 
those  obtaining  on  the  standard  gauge,  the  relative  weight  of  rails 
being  about  two-thirds.  It  might  be  laid  down  as  a  principle  that, 
for  traffic  within  the  limits  of  its  capacity,  any  single-track  light 
railway  would  compare  favourably,  in  first  cost  and  cost  of  working, 
with  a  railway  built  to  a  heavier  standard  ;  and  that  traffic  beyond 
that  limit  would  never  be  dealt  with  by  duplication  and  reduplica- 
tion of  light  lines,  but  by  concentrating  loads  on  single  tracks  to  the 
utmost  they  would  bear,  the  single  track  of  the  greatest  load- 
capacity  combined  with  the  greatest  speed  being  the  most  efficient — 
whatever  the  gauge  might  be.  The  true  criterion  in  this  case, 
therefore,  was  not  the  merits  of  the  two  gauges  for  pioneer  lines  (a 
light  line  could  be  constructed  equally  well  on  the  standard  gauge), 
but  the  capability  of  dealing  with  the  maximum  gross  traffic  ulti- 
mately to  be  developed.  It  was  not  too  optimistic  to  asstune  that,  if 
the  railways  were  retained  on  the  standard  gauge,  all  the  trunk-lines 
would  be  doubled  within  the  next  decade,  or  two  decades,  and  would 
be  quadrupled  on  the  sections  leading  into  the  seaports.  In  fact  the 
necessity  for  quadrupling  had  already  arisen  in  some  instances. 
Any  claim  to  make  the  metre  gauge  imiversal  must  therefore  be 
based  on  its  capability  to  deal  with  the  traffic  which  this  implied. 
From  the  data  in  the  Paper  it  seemed  fair  to  assume,  for  this 
purpose,  that  the  gross  carrying-capacity  of  a  single  standard-gauge 
track  was  equivalent  to  that  of  a  double-track  metre-gauge  railway, 
and  it  would  be  necessary,  therefore,  to  substitute  a  four-track  metre- 
gauge   railway   for   each   double  standard-gauge  railway,  and   six 
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Ut,  Syken  Or  tiltdmatelj  eight  metre-gauge  tmckB  for  a  qoadraj^  standi 
gauge  railway.  The  relative  cost  on  this  basis  cx>uld  not  be  |iop 
estimated  from  the  cost  of  existing  lines,  which,  as  noted  in 
Paper,  had  been  constructed  at  different  periods  over  half  aceiit 
and  under  widely  varying  conditions ;  but  it  mi^ht  easily  be  aea 
comparing  the  works  under  the  following  different  heads  :— 
Formation, — The  relative  widths  of  formation  would  be— 

Standard-gauge  Bingle-track 20     0 

Metre-gauge  double-track 28     6 

Standard-gauge  double-track 34     0 

Metre-gauge  quadruple-track 53     6 

Standard-gauge  quadruple-track 62     0 

Metre-gauge  sextuple-track 78     0 

„        „       octuple-track 103     0 

Tunnds. — A  double- track  metre-gauge  tunnel  30  feet  wide  w 
be  required  in  place  of  a  single-track  tunnel  17  feet  wide  on 
standard  gauge,  or  two  such  tunnels  for  each  double-track  stand 
gauge  tunnel. 

Bridges, — The  cost  of  barrels  of  culverts  and  of  piers  and  abatm 
of  girder-bridges,  apart  from  the  wings,  would  be  increased  in 
portion  to  the  width  of  formation.  For  small  girder  spans  up  t 
feet  two  pairs  of  girders  would  be  required  for  each  pier  on 
standard  gauge,  with  an  increase  of  about  50  per  cent,  in  cost 
I  large  bridges  the  comparison  would  be  the  same  as  for  tunnels. 

Permanent  Way, — The  foUowing  was  a  comparison  beti 
the  weights  of  the  rails  in  use  on  the  two  gauges : — 


Metre-Gauge. 
41  lbs.  per  yard. 
60   „ 
60  „ 


8tandard-(}ai]geL 
62  Ibe.  per  yard, 

90   „ 


bad 


Light  lines       .     .     , 
Ordinary  standard 
Heavy  „ 

That  was  to  say,  the  gross  weight  of  rails  on  a  double-track  m 
gauge  railway  would  be  33  per  cent,  greater  than  the  equivalent  sii 
track  standard-gauge  line.  The  cost  of  sleepers  would  be  aboui 
same,  but  on  the  metre-gauge  line  they  would  require  abou 
per  cent,  more  ballast  than  on  the  standard-gauge  line. 

Signals^  etc, — The  cost  of  signals,  etc.,  would  be  much  thesam^ 
either  a  single-  or  a  double-track  railway,  but  as  between  a  doi 
track  and  a  four-track  railway  the  cost  would  be  doubled,  and 
cost  of  interlocking  probably  more  than  doubled. 

Stations,  etc. — In  large  goods-yards,  assuming  that  accommods 
bad  to  be  provided  for  the  same  gross  bulk  of  goods  standing  in  wa^ 

one  time,  three  metre-gauge  ti-ackt?  occupying  a  width  of  36 
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|Would  be  required  in  place  of  two  standard-gauge  tracks  occupying  a  kcr.  Sykei. 
|Width  of  27  feet.     The  cost  of  land  and  maintenance-charges  would  | 
also  be  increased  in  proportion. 

These  facts  formed  the  basis  of  the  principle  first  laid  down.  Other 
considerations,  such  as  speed  and  general  convenience  and  the  comfort 
of  the  travelling  public,  were  still  more  adverse  to  the  metre  gauge. 
Journeys  in  India  on  the  standard  gauge  extended  to  2,000  miles  or 
6fven  more,  the  time  taken  being  2  to  3  days  for  a  single  journey 
ivithout  a  break.  Substituting  the  metre  gauge  would  mean  a 
reduction  of  about  30  per  cent,  in  the  average  speed,  or  an  increase 
of  about  50  per  cent,  in  the  time  occupied.  For  long  journeys, 
existing  metre-gauge  routes  were  shunned,  wherever  practicable. 
Mails  and  passengers  from  Bombay  for  the  Piinjab  made  the  detour. 
by  Jhansi  and  Agra,  and  similarly  mails  and  passengers  from  the 
west  for  Northern  Bengal  and  Assam  proceeded  via  Calcutta.  In  the 
face  of  these  considerations,  the  idea  of  uniformity  throughout 
India  on  the  metre  gauge  was  hardly  conceivable.  A  principal  | 
factor  which  had  brought  the  metre-gauge  systems  into  being  was 
the  practical  prohibition  of  the  construction  of  light  railways  on  the 
standard  gauge.  Assuming  the  ordinary  metre-gauge  standard  of 
construction,  with  50-lb.  rails  and  corresponding  weights  of  loco- 
motives, the  factors  governing  the  difference  in  cost  of  construction 
of  a  light  railway  on  the  5-foot  6-inch  gauge  to  the  same  standard  of 
construction  were : — (1)  The  formation-width  would  be  increased  by 
2  feet ;  (2)  The  cost  of  sleepers  would  be  increased  by  about  X200  per 
mile.  Against  this  would  be  a  saving  on  transhipping-arrangements, 
and  on  roUing  stock;  for  such  a  line  would  be  able  to  carry  the 
ordinary  four-wheeled  coaching-  and  goods-stock  of  the  standard 
gauge  at  low  speeds.  No  light  line  of  this  kind  existed,  nor,  as 
standards  were  fixed  at  present,  was  permitted  to  exist ;  and  all  com- 
parisons of  cost  between  metre-gauge  and  standard-gauge  lines  or 
feeders  had  been  made  hitherto,  not  as  between  lines  constructed  up 
to  the  same  standard  of  construction  or  carrying-capacity  on  each 
gauge,  but  on  the  basis  that  a  railway  of  5-foot  6-inch  gauge  must 
necessarily  be  constructed  to  a  much  heavier  standard.  In  India,  a 
light  railway  and  a  narrow-gauge  railway  had  come  to  be  synonym- 
ous terms;  and  this  had  brought  about  the  introduction  of  yet 
another  gauge — the  2-foot  6-inch  gauge — in  situations  where  a  light 
railway  on  the  same  gauge  as  the  main  line  would  be  preferable  and 
ultimately  more  economical.  The  cost  of  conversion  of  such  a 
Light  line  would,  on  the  whole,  be  nearly  the  same  as  the  conversion 
of  a  narrow-gauge  railway,  with  the  important  exception  that  the 
rolling  stock  would  not  be  scrapped.   The  conversion,  however,  would 
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Ifr.  Sykei.  or  tiltimately  eight  metre-gauge  tracks  for  a  quadruple  standard- 
gauge  railway.  The  relative  cost  on  this  basis  could  not  be  {uroperij 
estimated  from  the  cost  of  existing  lines,  which,  as  noted  in  the 
Paper,  had  been  constructed  at  different  periods  over  half  a  centmy, 
and  under  widely  varying  conditions ;  but  it  might  easily  be  seen  \)f 
comparing  the  works  under  the  following  different  heads : — 
Formation. — The  relative  widths  of  formation  would 


Fbet.  IndMi. 

Standard-gauge  single-track 20       0 

Metre-gauge  double-track 28       6 

Standard-gauge  double-track 84       0 

Metre-gauge  quadruple-track (>3       6 

Standard-gauge  quadruple-track 62       0 

Metre-gauge  sextuple-track 78       0 

„        y,       octuple-track 103       Q 

Tunnels, — A  double-track  metre-gauge  tunnel  30  feet  wide  would 
be  required  in  place  of  a  single-track  tunnel  17  feet  wide  on  the 
standard  gauge,  or  two  such  tunnels  for  each  double-track  standard- 
gauge  tunnel. 

Bridges, — The  cost  of  barrels  of  culverts  and  of  piers  and  abutments 
of  girder-bridges,  apart  from  the  wings,  would  be  increased  in  pro- 
portion to  the  width  of  formation.  For  small  girder  spans  up  to  60 
feet  two  pairs  of  girders  would  be  required  for  each  pier  on  the 
standard  gauge,  with  an  increase  of  about  50  per  cent,  in  cost.  For 
large  bridges  the  comparison  would  be  the  same  as  for  tunnels. 

Permanent  Way, — The  foUowing  was  a  comparison  between 
the  weights  of  the  rails  in  use  on  the  two  gauges : — 

Metre-Oaoge.  Standard-Oange. 

Light  lines       ....     41  lbs.  per  yard.  62  lbs.  per  yard. 

Ordinary  standard      .     .     60   „  ,,  75  „  „ 

Heavy  „  .     .     60  „  „  90  „  „ 

That  was  to  say,  the  gross  weight  of  rails  on  a  double-track  metre- 
gauge  railway  would  be  33  per  cent,  greater  than  the  equivalent  single- 
track  standard-gauge  line.  The  cost  of  sleepers  would  be  about  the 
same,  but  on  the  metre-gauge  line  they  would  require  about  50 
per  cent,  more  ballast  than  on  the  standiurd-gauge  line. 

Signals,  etc. — The  cost  of  signals,  etc.,  would  be  much  the  same  for 
either  a  single-  or  a  double-track  railway,  but  as  between  a  double- 
track  and  a  four-track  railway  the  cost  would  be  doubled,  and  the 
cost  of  interlocking  probably  more  than  doubled. 

Stations,  etc. — In  large  goods-yards,  assuming  that  acconunodation 
had  to  be  provided  for  the  same  gross  bulk  of  goods  standing  in  wagons 
at  one  time,  three  meti-e-gauge  ti*acks  occupying  a  width  of   36  feet 
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would  be  required  in  place  of  two  standard-gauge  tracks  occupying  a  kcr.  Sykei. 
width  of  27  feet.     The  cost  of  land  and  maintenance-charges  would  | 
also  be  increased  in  proportion. 

These  facts  formed  the  basis  of  the  principle  first  laid  down.  Other 
considerations,  such  as  speed  and  general  convenience  and  the  comfort 
of  the  travelling  public,  were  still  more  adverse  to  the  metre  gauge. 
Journeys  in  India  on  the  standard  gauge  extended  to  2,000  miles  or 
even  more,  the  time  taken  being  2  to  3  days  for  a  single  journey 
without  a  break.  Substituting  the  metre  gauge  would  mean  a  I 
reduction  of  about  30  per  cent,  in  the  average  speed,  or  an  increase 
of  about  50  per  cent,  in  the  time  occupied.  For  long  joimieys, 
existing  metre-gauge  routes  were  shunned,  wherever  practicable. 
Mails  and  passengers  from  Bombay  for  the  Punjab  made  the  detour 
by  Jhansi  and  Agra,  and  similarly  mails  and  passengers  from  the 
west  for  Northern  Bengal  and  Assam  proceeded  via  Calcutta.  In  the 
face  of  these  considerations,  the  idea  of  uniformity  throughout. 
India  on  the  metre  gauge  was  hardly  conceivable.  A  principal! 
factor  which  had  brought  the  metre-gauge  systems  into  being  wasj 
the  practical  prohibition  of  the  construction  of  light  railways  on  the  | 
standard  gauge.  Assuming  the  ordinary  metre-gauge  standard  o! 
construction,  with  50-lb.  rails  and  corresponding  weights  of  loco- 
motives, the  factors  governing  the  difference  in  cost  of  construction 
of  a  light  railway  on  the  5-foot  6-inch  gauge  to  the  same  standard  of 
construction  were : — (1)  The  formation-width  would  be  increased  by 
2  feet ;  (2)  The  cost  of  sleepers  would  be  increased  by  about  X200  per 
mile.  Against  this  would  be  a  saving  on  transhipping-arrangements, 
and  on  rolling  stock;  for  such  a  line  would  be  able  to  carry  the 
ordinary  four-wheeled  coaching-  and  goods-stock  of  the  standard 
gauge  at  low  speeds.  No  light  line  of  this  kind  existed,  nor,  as 
standards  were  fixed  at  present,  was  permitted  to  exist ;  and  all  com- 
parisons of  cost  between  metre-gauge  and  standard-gauge  lines  or 
feeders  had  been  made  hitherto,  not  as  between  lines  constructed  up 
to  the  same  standard  of  construction  or  carrying-capacity  on  each 
gauge,  but  on  the  basis  that  a  railway  of  5-foot  6-inch  gauge  must 
necessarily  be  constructed  to  a  much  heavier  standard.  In  India,  a 
light  railway  and  a  narrow-gauge  railway  had  come  to  be  synonym- 
ous terms;  and  this  had  brought  about  the  introduction  of  yet 
another  gauge — the  2-foot  6-inch  gauge — in  situations  where  a  light 
railway  on  the  same  gauge  as  the  main  line  would  be  preferable  and 
ultimately  more  economical.  The  cost  of  conversion  of  such  a 
light  line  would,  on  the  whole,  be  nearly  the  same  as  the  conversion 
of  a  narrow-gauge  railway,  with  the  important  exception  that  the 
rolling  stock  would  not  be  scrapped.   The  conversion,  however,  would 
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This  represented  75  per  cent,  on  the  original  cost  of  the  single  line  Mr.  Thomi 
(X4,700),  and  might  be  regarded  as  a  fair' approximate  proportion" 
for  general  application.  It  would  be  observed  that  the  rate  per 
mile  corresponded  very  closely  with  that  in  the  estimate  for  doubling 
given  in  the  Paper  ;  but  apparently  the  rate  for  land  taken  therein 
was  an  error  and  should  be  reduced  by  at  least  X400,  making  the 
Author's  estimate  £2,930.  The  following  ratios  of  cost  were  therefore 
obtained  as  data  to  work  from  in  cases  in  which  conditions  were  in 
all  respects  similar : — 

(1)  First  construction  of  metre-gauge  to  first  construction  of 
standard-gauge,  1  to  1  *  33. 

(2)  Metre-gauge  to  same  converted  to  standard-gauge,  1  to  1  *  55. 

(3)  Metre-gauge  to  doubled  metre-gauge,  1  to  1*75. 
If,  as  he  believed,  these  data  were  fairly  accurate,  it  would  seem  at 
first  sight  that  there  could  be  little  or  no  justification  for  the  adoption 
by  the  Government  of  India  of  the  metre  gauge  to  anything  like  the 
extent  to  which  it  had  been  adopted.  In  order  to  judge  the  question 
fairly,  however,  it  must  be  considered  from  the  point  of  view  of  the 
proprietor  (in  this  case  the  Gk)vemment  of  India),  whose  first  con- 
sideration, apart  from  political  or  military  necessities,  must  be: 
"Which  will  pay  best?"  This  could  best  be  answered  by  com- 
paring the  financial  results  of  a  line  of  each  gauge  on  the  same 
"  location,"  their  relative  cost  being  known ;  and  if  the  latter  were 
taken  as  1  to  1  *  33  it  would  certainly  not  be  placing  the  standard 
gauge  at  a  disadvantage  in  making  the  comparison.  In  working 
out  such  a  case  the  results  would  be  found  to  be  largely  in  favour 
of  the  metre  gauge  ;  so  much  so  as  probably  to  surprise  anyone  who 
had  not  made  the  comparison  before.  In  order  to  show  the  results 
in  a  convenient  form  the  Table  on  p.  124  had  been  prepared  as  an 
eziample,  exhibiting  the  comparative  results  progressively  in  3-year 

.  periods  for  30  years  ;  and,  although  a  hypothetical  case,  the  results 
I  would  apply,  ceteri$  paribiWy  in  all  similar  cases,  in  so  f lur  as  they 
1  represented  the  proportionate  advantage  of  the  metre  gauge  over  the 
I  standard  gauge  R^  a  commercial  investment.  For  this  Table  the 
igTosa  eammgis  were  asiSUTned  as  beginning  at  X420  per  mile  per 
jumum,  rising  to  j£&40  per  mile;  the  working-expenses  at  50  per 
it*  i  the  iiiipitaJ  borrowed  by  the  Government  at  3J  per  cent. ;  and 
profits  (ajs  the  case  might  be),  after  payment  of 
orrowed  capital,  accumulated  at  3J^  per  cent,  com- 
i^^iilts  for  the  metre  gauge  shown  in  the 
By  were^  were  no  better  than,  If  equal  to,  the 
of  the  existing  metre-gauge  lines  (the 
H  liieh  the  gross  receipts  for  the  year  1898, 
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ThomBon. 

Meti«-OAUge  RaUway,  costing  £6,000 
perMUtt. 

Standard-Gauge  Railway,  costing 

£8,000  per  Mile^  Ratio  of  1-83  to  1  as 

oompued  with  the  Metre-GaugeX 

Periods 
(Three- 
VewlyX 

Net 
Barnlngs 
per  Mile 

Cen?of 

Gross 

Earnings). 

Loss  (-),  or  Surplus 
Proflts(+X  per  Mlleof  Line 

after  paying  Interest  at 
8i  percent,  on  Capital  Cost. 

Net 

per  Mile 

Cent,  of 

Gross 

EarningsX 

T/MS  (-X  or  Surplus 
Proflts(+X  per  Mile  of  line 

after  paying  Interest  at 
Si  per  Cent,  on  Capital  Cost. 

Per  Annum. 

Accumulated 

at  8f  percent. 

Compound 

Interest. 

Per  Annum. 

Accumulated 

at  84  per  Cent. 

Compound 

Interest. 

1—8 
4—6 
7-9 
10—12 
13—16 
16—18 
19—21 
22—24 
26—27 
28—80 

£ 
210 

240 

.270 

800 

830 

860 

890 

890 

420 

420 

£ 
Nil 

+  80 

+  60 

+  90 

+  120 

+160 

+180 

+180 

+210 

+210 

£ 

Nil 

+      93 
+     290 
+     600 
+  1,039 
+1,618 
+2,862 
+8,166 
+4,161 
+6,264 

£ 
210 

240 

270 

800 

830 

860 

890 

890 

420 

420 

£ 

-  70 

-  40 

-  10 
+  20 
+  50 
+  80 
+110 
+110 
+140 
+140 

£ 

-  217 

-  365 

-  435 

-  420 

-  311 

-  96 
+     235 
+     601 
+1,100 
+1,655 

i£r.  Wolley- 
>od. 


Note. — ^With  the  assumed  traffic  the  metre-gauge  line  would  be  able,  out  of 
surplus  profits,  in  24  years  to  pay  for  conversion  to  standard  gauge  or  in  28  years 
to  pay  for  doubling. 

17  years  after  opening  for  through  traflfic,  were  j£836  per  mile.  In 
view,  therefore,  of  the  undoubted  advantages,  as  commercial  under- 
takings, of  metre-gauge  over  standard-gauge  railways,  in  a  great 
many  cases  in  India,  it  seemed  that  the  only  conclusion  that  could 
be  arrived  at  was,  that  each  case  should  be  dealt  with  on  its  merits, 
bearing  in  mind  that,  from  a  financial  point  of  view,  there  could  be 
no  justification  for  constructing  a  railway  on  the  standard  in  pre- 
ference to  the  metre  gauge,  unless  a  reasonable  prospect  existed 
that  within  a  moderate  period  the  traffic  would  be  beyond  the 
capacity  of  a  metre-gauge  line,  or  that,  as  an  extension  or  connection 
of  existing  standard-gauge  lines,  or  for  military  or  other  State 
reasons,  the  adoption  of  the  broader  gauge  was  imperative. 

Mr.  F.  WoLLEY-DoD  remarked  that  as  the  primary  object  of  the 
Paper  was  to  obtain  opinions  as  to  the  best  policy  to  adopt  in  the 
immediate  future  in  order  to  abate  the  evil  of  two  principal  gauges  in 
India,  it  seemed  desirable  to  ascertain  how  the  existing  state  of  afifairs 
had  come  about,  and  what  grounds  there  were  for  the  preference  gene- 
luUy  shown  for  a  metre-gauge  line  mther  than  a  light  line  of  standard 
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gauge.  When  the  5-foot  6-inch  gauge  was  first  introduced  into  India,  Mr.  Wolle: 
about  1850,  the  carriages  were  8  feet  6  inches  wide  over  the  body,  the 
roof  projecting  on  each  side,  as  a  protection  from  the  sun,  to  a  width 
of  10  feet  6  inches.  The  lamp-covers  and  engine-funnel  extended  to  a  ^ 
total  height  of  13  feet  6  inches.  The  coping  of  platforms  was  5  feet 
3  inches  from  the  centre  of  the  track,  and  the  width  over  the  footboards 
of  vehicles  was  10  feet,  the  width  over  open  doors  being  nominally 
limited  to  13  feet.  The  tracks  were  spaced  13  feet  6  inches  between 
centres  in  stations,  and  12  feet  elsewhere,  and  the  fixed  structures 
generally  were  arranged  to  give  suitable  clearance  to  an  open  door ; 
but  on  lines  used  only  for  goods-traffic  the  lateral  distance  from  the 
centre-line  was  in  some  cases  only  5  feet  6  inches  to  6  feet.  There 
had  been  no  great  difficulty  in  subsequently  increasing  the  width  over 
body  and  floor  to  9  feet,  raising  the  roof  a  little,  and  carrying  lateral 
sunshades  down  from  the  eaves  for  a  depth  of  about  3  feet.  More 
recently  the  width  over  body  had  been  increased  to  9  feet  6  inches, 
but  the  width  at  the  floor  of  passenger- vehicles  remained  9  feet,  and 
the  rest  of  the  space  up  to  the  gauge-line  of  10  feet  6  inches  was 
reserved  for  door-fastenings,  hand-rails,  lamps,  etc.,  a  detail  not 
noted  on  the  diagrams  which  accompanied  the  Paper.  A  few 
years  ago  one  railway  constructed,  on  the  strength  of  a  similar 
diagram,  a  number  of  wagons  10  feet  6  inches  wide  over  body,  but  some 
of  the  older  lines  refused  to  accept  them,  and  they  were  rebuilt  to 
the  narrower  width.  These  "  moving  dimensions  "  were  considerably 
less  than  the  gauge  might  carry,  but  they  could  not  be  appreciably 
increased  without  altering  existing  structures,  tunnels,  etc.,  on  the 
older  lines.  When  the  metre  gauge  was  introduced,  about  1870,  a 
much  higher  ratio  of  loading-dimensions  to  gauge  was  adopted,  the 
width  over  roofs  and  sunshades  being  8  feet  6  inches,  over  body  and 
floor  7  feet,  and  over  footboards  8  feet  2  inches ;  dimensions  which 
allowed  metre-gauge  vehicles  to  use  the  same  platforms  as  the 
standard-gauge  by  inserting  a  third  rail,  though  the  floor-level  was 
then  15  inches  to  18  inches  lower.  The  width  over  body  was  subse- 
quently increased  to  7  feet  9  inches,  the  width  at  floor  remaining 

7  feet ;  and  the  rest  of  the  space  between  this  and  the  gauge-line  of 

8  feet  6  inches  was  reserved  for  hand-rails,  etc.,  as  in  the  standard 
gauge.  The  actual  overhang  beyond  the  gauge  was  therefore 
1^  inch  to  2f  inches  more  on  the  metre  than  on  the  standard 
gauge.  The  result  was  that  while  the  standard  gauge  carried  only 
five  passengers  on  each  third-class  transverse  seat,  the  metre  gauge 
carried  four,  and  had  corresponding  relative  advantages  iiyfeplnnage 
of  bulky  goods.  On  standard-gauge  railways  recentlj^^^  y^ 
the  fixed  dimensions  had  been  arranged  to  admit  of  somisB  ^U 
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]£r.  WoUey-  of  the  present  limited  loading-gauge ;  but  littiie  had  been  done  in  this 
direction  on  the  older  lines.  Improvement  of  these  conditions 
on  the  standard  gauge  would  tend  to  reduce  the  preference  for  the 
metre  gauge.  With  regard  to  the  standard  of  weight,  it  had  fre- 
quently been  pointed  out  that  this  depended  not  on  the  distance 
apart  at  which  the  rails  were  laid,  but  on  their  strength  and  on  that 
of  the  bridges.  There  was  doubtless  a  limit  to  the  weight  possible 
on  any  gauge,  but  in  practice  this  limit  was  seldom  likely  to  be 
reached  in  the  near  future.  At  the  time  the  metre  gauge  was  first 
introduced,  the  maximum  load  on  a  pair  of  wheels  of  the  goods-stock 
of  standard  gauge  was  9  tons  ;  but  this  maximum  was  very  seldom 
reached,  and  few  vehicles  exceeded  8  tons  on  a  pair  of  wheels.  The 
rails  first  used  on  the  metre  gauge  weighed  36  lbs.  per  yard ;  had  they 
been  placed  5  feet  6  inches  apart  instead  of  3  feet  3  J  inches  they 
would  certainly  have  carried  fully-loaded  standard-gauge  vehicles  at 
low  speeds.  The  36-lb.  rails  were  soon  superseded  by  40-lb.  iron  and 
41^-lb.  steel  rails,  which  were  quite  equal  to  carrying  standard-gauge 
vehicles.  The  weight  per  lineal  foot  of  these  standard-gauge  wagons 
was  0  *  8  ton,  less  than  the  equivalent  live  load  for  which  metre- 
gauge  girders,  except  those  of  large  span,  were  then  designed ;  so 
that  with  suitable  engines,  the  same  girders  as  were  then  used  on 
the  metre  gauge  would  have  carried  low-speed  broad-gauge  trains. 
Now  the  maximiun  load  on  a  pair  of  wheels  of  the  goods-stock  of 
standard-gauge  was  12  tons  (except  in  very  special  cases),  while  the 
ordinary  metre-gauge  rail  weighed  50  lbs.  per  yard  on  main  lines 
and  41^  lbs.  on  branches.  The  latter  could  at  low  speeds  carry 
standard-gauge  wagons,  though  the  former  would  be  preferable. 
It  would  no  doubt  be  more  economical  in  the  long  run  to  lay 
heavier  rails,  say,  weighing  55  lbs.  per  yard,  which  was  an  increase  of 
33^  per  cent,  over  41^  lbs.  The  maximum  weight  per  lineal  foot  over 
bufiers  of  standard-gauge  goods-stock  was  1  *  2  ton,  which  was  less 
than  the  equivalent  live  load  for  which  metre-gauge  girders  of 
small  span  were  now  designed,  and  not  greatly  in  excess  of  that  for 
long  spans.  There  was  no  difficulty  in  designing  a  standard-gauge 
engine  to  come  within  these  Hmits ;  in  fact,  some  had  been  built  within 
the  last  6  years,  and  many  older  ones  were  still  running.  It  was, 
therefore,  possible  now  to  make  a  standard-gauge  line,  suitable  for 
carrying  fully-loaded  vehicles,  using  the  present  metre-gaiige  rails  and 
increasing  the  length  of  sleepers  by  2  feet  3  inches  only,  or  about  37  per 
cent.,  and  the  width  of  formation  by  about  2  feet  6  inches,  the  average 
cost  of  which  would  ceitainly  not  exceed  1,200  rupees  or  £80  per  mile. 
But  in  most  cases  it  would  be  wiser  to  increase  the  weight  of  the  rails 
by  33^  per  cent.,  to  increase  the  scantling  as  well  as  the  length  of 
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sleepers,  thus  doubling  their  cost,  and  to  add  about  10  per  cent,  more  Mr.  Wolle^ 
ballast.  Taking  the  usual  prices  of  these  articles  on  '  the  metre 
gauge,  this  addition  would  increase  the  cost  of  permanent  way  and 
ballast  by  about  45  per  cent.  The  formation  would  be  widened 
2  feet  6  inches,  which,  under  average  conditions,  would  increase  its 
cost  about  8  per  cent.,  and  the  girders  would  be  designed  to 
carry  about  25  per  cent,  more  live  load,  which,  coupled  with  the 
wider  formation,  would  increase  the  cost  of  all  bridges,  including 
arches,  by  less  than  12^  per  cent,  on  the  average.  It  was  not  to  the 
point  to  compare  a  standard-gauge  railway  built  40  years  or  50  years 
ago,  when  all  materials  were  much  more  expensive,  and  engineers 
had  less  experience  of  construction  by  methods  suitable  to  India, 
with  a  metre-gauge  line  recently  constructed.  "What  was  wanted 
was  to  find  out  what  the  latter  would  have  cost  had  it  been  made  as 
a  cheap  standard-gauge  line.  An  existing  example  might  therefore 
be  taken,  details  of  which  could  be  foiind  in  the  Railway  Administra- 
tion Report  for  1903.  For  comparison  the  metre-gauge  Bengal  and 
North- Western,  and  the  standard-gauge  Oudh  and  Rohilkhand  rail- 
ways might  be  selected.  The  Bengal  and  North- Western  system 
included  (a)  the  Tirhut  State  railway,  of  which  277  miles  were  con- 
structed by  the  State  between  1874  and  1890,  to  which  240  miles, 
mostly  constructed  through  the  agency  of  the  Bengal  and  North- 
western railway,  had  since  been  added,  and  (b)  the  Bengal  and  North- 
western railway  proper,  begun  in  1882,  with  376  miles  open  in  1890, 
and  813  miles  in  1903 :  the  total  length  of  the  system  being  thus 
1,330  miles.  The  more  important  parts  were  laid  with  50-lb.  and  the 
less  important  with  41^-lb.  rails,  and  except  as  regarded  price  of 
materials,  there  was  no  great  difference  between  the  older  and  more 
recent  parts  of  the  system,  and  there  were  no  curves  which 
could  not  readily  be  traversed  by  any  broad-gauge  stock.  The 
Oudh  and  Rohilkhand  system  consisted  of  694  miles  taken  over 
from  the  old  "  guaranteed  "  company  in  1889,  most  of  which  was 
constructed  between  1864  and  1876  in  the  style  and  with  the 
absence  of  regard  for  economy  usual  at  that  period;  since  1890 
additional  lines  constructed  by  the  State  had  increased  the  total 
length  to  1,101  miles.  Nearly  the  whole  was  now  laid  with  75-lb. 
rails.  The  actual  cost  per  mile  under  each  head  was  shown  side  by 
side  in  the  Table  on  p.  128,  in  thousands  of  rupees.  The  first 
five  of  these  items  were  unaffected,  or  afiected  only  to  a  very  small 
extent,  by  the  gauge  of  the  line ;  but  they  had  cost  31  *52  thousand 
rupees  per  mile  on  the  Oudh  and  Rohilkhand,  against  21*81 
thousand  on  the  Bengal  and  North- Western,  a  difference  of 
44  per  cent.      Again,  as  regarded  the  quantity  of  bridgework,  on 
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WoUei 

J- 

Bengal  and  North-Westein. 
Metre  Gauge. 
1,880  MUes. 

OttdhandBohilkhand. 

»-Foot  6-In<di  Qange. 

1,101  MUes. 

Preliminary  elpenses  .... 

Land,  general  cluungeB,  telegraph'^ 
and  sundries / 

Fencing 

Plant 

Stations  and  buildings      .     .     . 

Formation 

Rolling  stock 

Bridges 

Ballast  and  pennanent  way    .     . 

Total,  thousands  of  rupees 
or£ 

Thousand  Bupees. 
0-70 

9-08 

1-72 

2-26 

7-86 

5-69 
14-48 
17-04 
21-01 

Tbouaand  Bupees^ 
1-22 

10-69 

807 

2-80 
18-74 

4-66 
19-81 
81-50 
87-48 

79-88 
5,822  per  mile. 

124-96 
8,881  per  mile. 

the  Oudh  and  Rohilkhand  there  were  22,240  lineal  feet  in  nine  large 
bridges — five  of  them  over  the  Ganges — which  had  cost  1,643*85 
thousand  rupees,  or  about  15  thousand  rupees  per  mile,  against 
14,400  lineal  feet  in  five  bridges  on  the  Bengal  and  North- Western, 
costing  1,184-07  thousand  rupees,  equal  to  a  little  less  than  9  thousand 
rupees  per  mile,  a  difference  of  over  6  thousand  per  mile  on  this  head 
alone.  There  was  very  little  difference  between  standard  and  metre 
gauge  in  the  cost  of  bridges  of  this  class.  Adding  the  percentages 
previously  indicated  to  the  cost  of  the  metre  gauge,  the  following 

figures  were  obtained : — 

Thousand  Rupees. 

8  per  cent,  on  formation 0-46 

12^  per  cent,  on  bridges 2*13 

45  per  cent,  on  ballast  and  permanent  way   .     .     .     .       9-45 


Total  (about  15  per  cent,  on  total  capital  cost)  . 


12-04 


making  the  total  cost  per  mile  91*87  thousand  rupees,  for  a 
standard-gauge  instead  of  a  metre-gauge  line;  and  the  difference 
of  33  thousand  rupees  (£2,200)  per  mile  between  this  figure  and  the 
actual  cost  of  the  Oudh  and  Bohilkhand  railway  was  due  to  the 
difference  in  character  of  the  coimtry,  in  the  standard  of  line  and 
equipment  provided,  and  in  the  prices  paid  for  materials  and  work. 
When  the  working-expenses  of  the  two  lines  were  compared,  differ- 
ences in  many  of  the  items  became  at  once  apparent,  which  were  not 
due  to  the  difference  in  gauge.  The  conditions  on  the  Oudh  and 
Kohilkhand  railway,  which  had  no  less  than  six  important  junctions 
with  the  through  main  line  of  the  East  Indian  and  North- Western 


Proceedings.]    CORRESPONPKNCE  ON  RAILWAY-GAUGES  OF  INDIA.    129 

railways,  at  most  of  which  a  comparatively  frequent  service  of  fast  lg^  Woltoy- 
trains  was  required,  did  not  conduce  to  economy  of  working.  The 
figures  for  working-expenses  applied  also  to  certain  branches  worked 
but  not  included  in  the  capital  cost,  so  that  the  mileage  worked  in  the 
Table  on  p.  130  was  greater  than  that  to  which  the  previous  Table 
applied.  If  the  nature  of  the  services,  rates,  etc.,  on  the  two  lines  were 
the  same,  most  of  these  items  would  be  nearly  proportional  to  the  gross 
earnings,  while  others  would  increase  in  a  smaller  ratio  than  the  gross 
earnings;  anything  over  and  above  this  difference  was  due  to  a 
more  economical  method  of  working  and  an  inferior  service,  as  well 
as  to  difference  of  gauge,  which  did  not  in  any  way  affect  most  of 
the  items.  Other  figures  in  the  Administration  Report  enabled  an 
analysis  to  be  made  of  the  item  fuel.  These  figures  showed  that  the  i 
average  cost  on  the  Oudh  and  Rohilkhand  railway  of  coal  (reckoning  j  1 
of  the  weight  of  wood  fuel  as  the  equivalent  weight  of  coal)  was  35  I 
per  cent,  higher  than  on  the  Bengal  and  North- Western  railway, 
due  chiefly  to  greater  distance  from  the  collieries.  Adding  35  per 
cent,  to  the  cost  of  fuel  gave  Rs.  466  per  mile,  which,  divided 
by  7,780,  the  gross  earnings  per  mile  excluding  the  steam-boat 
service,  showed  the  amount  of  coal  used  per  rupee  of  gross  earn- 
ings on  the  Bengal  and  North-Western  railway  to  be  about  5^  per 
cent,  more  than  on  the  Oudh  and  Bohilkhand  railway,  although  the 
average  speed  of  the  trains  was  less,  and  the  ratio  of  paying  load  to 
dead  load  was  actually  higher.  The  Table  on  p.  131  showed  that 
the  two  systems  ran  about  the  same  number  of  passenger-trains.  The 
Oudh  and  Rohilkhand  railway  provided  a  train  for  every  135  third- 
class  passengers,  whom  it  carried  3*49  in  each  compartment  con- 
structed to  hold  10 ;  while  the  Bengal  and  North- Western  railway 
only  provided  a  train  for  every  203  passengers,  whom  it  carried  3  *  79 
in  a  compartment  constructed  to  hold  8.  The  former  was  a  better 
service  from  the  passenger's  point  of  view,  and  likely  to  yield  the 
railway  less  profit,  even  though  the  fares  were  higher.  The  figures 
from  the  returns  of  goods-traffic  on  p.  131  indicated  a  probability 
of  better  returns  on  the  Bengal  and  North- Western  railway. 
Revenue  stores  and  materials  for  construction  on  home  line,  which 
made  up  nearly  the  whole  of  the  rest  of  the  traffic,  were  carried 
nominally  at  cost  price.  Ail  the  foregoing  figures  showed  that  the 
difference  in  capital  cost,  and  the  larger  percentage  of  profit  on 
gross  earnings  per  mile,  were  due  not  so  much  to  difference  in  gau 
as  to  other  causes;  while  the  quantity  of  fuel  per  imit  cfj 
receipts  was  larger  on  the  metre  than  on  the  broad  gauge,  i 
the  speed  was  less,  and  the  receipts  per  ton-mile  of  goods-t 
per  train-mile  of  passenger-traffic  were  larger.     The  metre 
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Vt  W(^ey-    CoMPARATiTB  Table  of  Workivo-Expknses  fob  1908,  of  the  Besqal  akd 
Dod.  North-Western  and  Oudh  akd  Rohilkhabd  Railways. 


_    and 
Nortli' 
taken  on  1,848 
lOlM  worked. 


QenenJ  Buperintendence,  engineering  . 

Pem««,tw.y{J^^  ;;;;;; 

Repairs  of  bridges,  etc 

Conservancy  of  rivers 

Repairs  of  stations  aiid  buildings    .... 
Items  not  allocated 

Total  engineering  expenses 

General  superintendence,  locomotives       .     . 
Wages  of  drivers,  firemen,  cleaners,  etc.  .     . 

Fuel 

Water 

Oil,  tallow,  etc 

^tems  not  allocated    . 

Total  locomotive-ez{)enBee 

General  superintendence,  carriage  and  wagon 

{Coaching-vehicles  .     . 
Goods-vehicles       .     . 
Machinery  .... 
Cleaning  and  oiling 

Items  not  allocated 

Total  carriage-  and  wagon -expenses    . 

Cteneral  superintendence,  traffic      #     .     .     . 

Station  staff 

Train  staff 

Fuel,  lighting  and  stores 

Clothing 

Printing,  stationery,  etc 

Delivery  and  collection  of  goods      .... 
Items  not  allocated 

Total  traffic  . 

Total  general  and  miscellaneous   . 

Grand  total,  excluding  steam-boats 
Cost  of  steam-boat  services  .     .     . 

Gross  earnings  per  mile 

Deduct  for  steam-boat  service 

Gross  earnings,  excluding  steam-boat  service. 


Oudh  and 
BohOkhaBd 
taken  OBl^S 
worked. 


Rs.perMUe. 
101 
179 
223 
144 

13 

95 

91 

936 

76 
166 
338 

80 

87 

167 

4 

76 

891 

26 

69 

77 

4 

60 

-12 

204 

116 
293 

83 

76 

13 

39 

23 

19 

660 

662 

8,348 
264 

8,697 

8,388 
608 

7,780 


Hflesi 


Ba.  perMflei 
269 
275 
410 
200 
10 
186 
.  176 

1,516 

121 

245 

685 

26 

55 

273 

27 

838 


1,770 

27 

265 

91 

9 

76 


471 

146 

532 

171 

123 

20 

63 

3 

56 

1,118 

777 

6,647 
0 

5,647 

11,969 
0 

11,969 
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Passbnoer-Traffio  on  the  Bengal  and  North-Webtbrn  and  Oudh  and      Mr.WoUey^ 

ROHILKHAND  RaILWATS.  Dod. 


Total 
NombOT 
cmrried. 


Bupees 
rooofyod. 

Thon- 


Avenge  1 
perMU« 


Ftoe 

le. 


Pifli. 


Peace. 


Avenge 

DlsUnoe 

tm- 

veiled. 

Milee. 


I 


Avenge 

Number 

in 

each 

Tnln. 


Ratio  of 
NiiralNr 

to 
Capaotty 
hauled. 

Percent 


Number 

of 
Vehidei 

ina 

CkNushlng 

Train. 


Benffol  and  North-Wtitem  Railway. 

Firvt-clasal 
P^wengeraj 

17,800 

52 

12-24 

1-02 

46-25 

0-42 

2-61 

1-70 

S6ocmd-claaB\ 
paMengersJ 

37,700 

62 

5-65 

0-47 

55-48 

0-95 

419 

1-50 

Intermediate^ 
pMaengers/ 

169,300 

118 

2-99 

0-25 

44-96 

8-46 

9-41 

1-66 

Third  -  clae8\ 
paaaengers/ 

11,860,100 

4,655 

2-00 

0-167 

37-76 

203-33 

47-43 

14-79 

Special  tiokets 

1,700 

1 

3-79 

0-316 

40-00 

•• 

•• 

•• 

Total  wave-' 
rage    .     ./ 

12,076,600 

4,888 

205 

37-92 

208-16 

•• 

2209 

Plrst-clasB'^ 
paaaengeni/ 

Second  -class '^ 
paasengen/ 

Intermediatel 
passengersj 

Third  -  dass] 
passengersj 

Total  or  avo-^ 
rage    .     ./ 


34,600 

116,200 

804,700 

7,946,400 


Oudh  and  Rohilkkand  RaUway. 
207 


8,901,900 


282 

566 

4,388 


5,443 


11-81 


0-98 


5-220-435 
3-080-250 


2-44 


2-65 


0-203 


//'I  2^ 


97-14 
89-34 
44-61 
43*36 


44-29 


1-82 

407 

14-08 

18511 


154*58 


4*48 
15-85 
27-89 
34*91 


1-34 
115 
1-45 
7*08 


1102 


CkK)DB-TRAFFIO    ON     TBE     BSNOAL    AND     NoRTH-WeSTEBN    AND     OUDH     AND 
ROHILKHAND  RaILWATS. 


Bengal  and 

North'Weeten 

BaUway. 


Oudh  and 

Kohflkhaod 

BaUway. 


(General  merchandise  carried  .     .     Thousands  of  tons 
Avenge  rate  per  ton-mile | 

Average  distance  a  ton  of  goods  trarvelled   .     .    Miles 

Average  percentage  of  freight  on  capacity)  ^^^^^^. 
hauled ^rercent. 


1,327 

<J-38  pies 
=  0-53<i. 


127-24 

45-34 


1,421 

5*62  pies 
=  0-46d. 

10914 
41-94 
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htr.  Woil«7- might  bave  been  made  standard  gauge  for  15  per  cent,  more 
than  its  original  cost,  making  no  allowance  for  the  saving  in  rolling 
stock  due  to  uniformity  of  gauge,  or  in  transhipping-arrangements. 
In  the  earlier  days  of  the  line  the  saving  in  working-expenses 
would  probably  not  have  covered  the*  whole  of  this  15  per  cent., 
though  the  public  would  have  benefited ;  but  the  time  would  come,  if 
it  had  not  already  arrived,  when  the  saving  would  more  than  cover 
it.  The  standard-gauge  line  once  made,  its  permanent  way  could  be 
increased  in  strength  when  the  traffic  demanded  it,  to  enable  more 
powerful  engines  to  be  used,  and  heavier  trains  to  run  at  higher 
speed,  the  ultimate  capacity  being  practically  double  that  of  a  metre- 
gauge  line.  Either  to  convert  metre-gauge  line  or  to  double  it 
would  cost  considerably  more  than  if  it  had  been  made  originally  as 
a  light  standard-gauge  line. 

TheAnthor.  xhe  AuTHOB,  in  reply,  thought  that  Colonel  Boughey  was  correct 
in  saying  that  the  original  reason  for  the  two  gauges  being  adopted 
was  that  of  expediency.  Hia  remarks  on  the  transhipment  question 
might  be  accepted  as  correct  where  the  traffic  was  fairly  light,  but 
when  it  became  heavy  two  remedies  presented  themselves.  One  was 
the  alteration,  to  the  gauge  serving  the  port,  of  the  entire  narrow- 
gauge  system  behind,  which  might  sometimes  have  many  times  the 
length  and  importance  of  the  gauge  entering  the  port;  the  other 
alternative  was  the  admission  of  the  inland  system  of  different 
gauge  to  the  port,  as  an  independent  line.  It  appeared  to  the 
Author,  as  had  been  shown  already,  that  the  second  alternative  was 
the  correct  remedy  to  apply.  Transhipment  at  the  port  itself,  from 
a  line  at  some  distance  from  the  quay- wall,  had  been  successfidly 
carried  out  in  America  and  elsewhere  by  transporters,  and  the 
Author  saw  no  insuperable  objection  against  it  in  India.  Mr. 
Brunton's  statement  that  delay  in  adopting  uniformity  of  gauge 
meant  extra  expense  might  certainly  be  true  in  one  sense,  but  if  it 
was  possible  to  effect  a  change  at  a  reasonable  cost,  and  if  it  was 
justifiable  on  the  score  of  traffic,  when  it  could  be  shown  that  it 
would  pay,  and  could  be  carried  out  in  detail,  his  objection  to  the 
necessity  for  immediate  action  would  seem  to  be  met.  Mr.  CSardew, 
the  Author  thought,  wrote  without  full  knowledge  of  the  case  when 
he  assumed  that  the  Southern  Shan  line  was  to  be  on  a  2-foot  6-inch 
gauge.  As  regarded  his  remark  that  certain  portions  of  the  Burma 
railways  were  of  double  track,  16^  miles  in  a  total  of  12,000  miles 
was  quite  negligible.  In  speaking  of  the  conversion  of  rolling 
stock,  the  Author  depended  on  facts  supported  by  the  eminent  loco- 
motive engineers  who  had  undertaken  the  conversion  of  the  existing 
stock.     In  reply  to  Mr.  Cardew's  question,  on  which  gauge  the  extra 
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baulage  was  calculated  the  Author  explained  that  it  was  the  metre  The  Anthoi 
gauge.  As  the  Author  had  expressly  ruled  out  the  4-foot  Sj^inch 
gauge  as  the  one  to  be  adopted  in  any  conversion,  it  was  refreshing 
to  find  in  Mr.  Egerton  an  advocate  who  believed  in  it ;  but  it  was 
the  cost  which  was  the  governing  factor  of  conversion,  and  not  the 
trouble  or  difficulty  of  converting  rolling  stock,  permanent  way  and 
works,  etc.  The  object  of  constructing  the  Cawnpore-Lucknow 
and  other  links  on  the  metre  gauge,  which  was  so  much  de- 
precated by  Mr.  Egerton,  was  to  allow  goods  and  passengers  to 
be  carried  from  one  system  of  metre  gauge  to  another  without 
break,  and  this  was  making  the  best  use  of  the  isolated  systems  of 
lines.  Mr.  Lart  was  incorrect  in  his  views  as  to  the  need  of  rapid 
travelling  in  India.  India,  the  Author  was  quite  sure,  was  like 
every  other  country,  and  had  progressive  ideas  of  speed,  comfort  and 
safety,  and  the  Railway  Administrations  would  have  to  meet  these 
needs  for  all  classes.  Whatever  might  be  the  merits  of  Mr« 
Molesworth*s  scheme  for  bringing  the  metre  gauge  into  Calcutta,  it 
was  evident  that  when  made  it  would  have  to  embrace  the  whole  of 
the  metre-gauge  system  north  of  the  Ganges  and  not  one  portion 
only.  Mr.  Preston's  claim  for  favourable  consideration  of  the 
2-foot  6-inch  lines,  if  confined  to  the  hills,  had  some  justification. 
The  Author  agreed  that  they  should  have  no  permanent  place  on 
the  plains  of  India.  But,  as  pointed  out,  these  lines  having  been 
constructed  under  the  Tramways  Act,  it  was  subsequently  cheaper 
to  increase  their  efficiency  on  the  original  width  rather  than  to 
adopt  a  new  gauge ;  hence  their  continued  existence.  Mr.  Robertson 
was  probably  correct  that  5  feet  and  2  feet  6  inches  represented 
the  ideal  gauges.  The  Author  hoped  that  Mr.  Robertson's  caustic 
remarks  on  the  speed  of  the  5-foot  6-inch  gauge  would  in  future  be 
inappropriate.  The  criticisms  of  Mr.  Shadbolt  were  allied  to  those 
of  Mr.  Egerton  as  far  as  his  preference  for  the  European  gauge  was 
concerned,  and  the  Author  found  the  same  disregard  to  financial 
considerations  which  must  govern  the  railway  policy  of  India.  Mr. 
Spring's  conclusions  were  quite  sound,  as  he  based  his  arguments  on 
the  needs  of  the  traffic  of  the  country  that  bad  to  be  met  by  a  limited 
purse.  Mr.  Sykes  reasonably  drew  attention  to  the  construction  of 
light  lines  on  the  standard  gauge  being  a  necessary  preliminary  to 
uniformity,  but  he  was  inaccurate  in  calling  the  present  system  of 
independent  development  of  two  gauges  ruinous.  The  surplus 
profit  from  the  railway  systems  of  India  was  a  sufficient  answer  to 
this  indictment.  The  Author  referred  Mr.  CampbeU  Thomson  to 
the  reply  to  the  oral  discussion  as  to  the  elimination  of  certain  rail- 
ways in  arriving  at  a  fair  basis  of  comparison.     Mr.  Wolley-Dod 
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lAatllo^  was  correct  in  pointing  out  that  the  loading-gauges  of  the  two 
gauges  did  not  vary  in  the  ratio  of  the  distance  apart  of  the  rails, 
but  his  remark  that  to  convert  or  double  the  metre  gauge  would  cost 
more  than  if  the  5-foot  6-inch  gauge  had  been  originallj  adopted  was 
rather  beside  ih»  point  when  dealing  with  the  ^yft^^'ng  problem.  The 
Correspondence,  taken  as  a  whole,  seemed  to  the  Author  to  lead  to 
the  general  conclusion  that  the  necessities  of  the  country's  trade 
would  be  the  ruling  factor  in  bringing  about  uniformity. 


6  February,  1906. 

Sir  ALEXANDER  RICHARDSON  BINNIB,    President, 
in  the  Chair. 


It  was  announced  that  the  Associate  Members  hereunder  mentioned 
had  been  transferred  to  the  class  of 


MembfTS. 


Robert  Adam. 

John  Wemtss  Anderson. 

John  Cowan. 

MiCBAXL  EIlXIOT. 
CitABRNOS  NottL  GOOOALL. 

John  Hallidat. 
Walter  Andrew  Harper. 
Oeorob    Walker    Hbrdhan, 
B.So.  {Edin,) 


M.A., 


Edoar  Purnbll  Hoolbt. 
Arthur      James      Knowlhb, 

(CarUab.) 
Albert  dk  Linde. 
Frederick  Howard  Ltvsns. 
George  Trotter  Ltnam. 
Paul  le  Juoe  de  Seqrais. 
Ororob  Watson. 


B.A. 


And  that  the  f oUowing  had  been  admitted  as 


StudenU, 


Krishna  Chandra  Rat  Chowdrt. 

John  Frederic  Craig. 

John  Henrt  Dare. 

Alick  Darbt  Draper, 

George  Halstead,  B.Sc.  {Manchester), 

Gilbert   Stanley    Hbathcotb,  B.A. 

(Camtab.) 
PmujT  Howard. 
Framjse     Pestonjbb     Kuan,     B.A. 

{CarUab.) 
Ernest  Chrnet  Lauohton. 


William  Rbginalo  McLauohliv. 

£u  Mabsdbn. 

William     Thomas      Parrt,      B.Sc. 

{London), 
Jambb  Edward  Pierct. 
George  Edward  Scott. 
Edward  Wabnant. 
Franz  Workman. 
Emanuel  Henrt  Worms. 
William     George     Teaman,     B.Sc 

{Glas,) 


The  Candidates  balloted  for  and  duly  elected  were :  as 

Mcmben, 

I    John  Ltle  Harrington,  B.Sc.,  B.A. 


Robert  Arthur  Dawbarn. 
Richard  Mountfokd  Dkkley, 

HaBKT    EaRLSTON   tJwVTUER. 


(JTatMoa). 
Henkt   CHABLE!<  KlDD. 
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Members— continued. 


William  Walker  Lackie. 

Jambs    Baknattne    Lewis,    M.C.E. 

(Melhoume), 
Profeuor   Magnus   Maclean,    M.A., 

D.Sc.  (Olat,) 

Asnociate 
Maurice  MoClean  Bidder. 
Thomas  Wioston  Kinolake  Clarke, 

B.A.  iCaniab,). 
Harrt  Stowe  Coppock,  B.Sc.  {WaU^i), 

Stud.  Inst.  C.E. 
Bernard  D*Olier  Darlet,  Stud.  Inst. 

C.E. 
Frederick    Thomas    Ecrotd,    Stud. 

Inst.  C.E. 
William    Percival    Gauvain,    Stud. 

Inst.  C.E. 
Charles  Herbert  Qeorge. 
Humphrey     Noel    Qiles,    B.Sc. 

(Victoria^  B.  Eng.  {Liverpool),  Stud. 

Inst.  C.E. 
John  Haddin,  Stud.  Inst.  C.E. 
William  Hawthorne,  B.E.  {Royal), 
William    Campbell    Houston,   B.Sc. 

(Olat.) 


CoRTDON  Tyler  Purdy. 
Frank  Prior  Purvis. 
Frank  Rioby. 
Mansbrgh  Dias  Robinson. 
Arthur  Molynbux  Sillar. 

Mcnibers, 

Harry  Oscar  Johnson. 
Henry  Forrest  Kerr,  B.A.I.  (Dublin). 
Robert  Thomas  McKay. 
Duncan  Robert  MacLachlan,  B.Sc. 

{0108.) 

Ernest  Edwin  Mann,  B.Sc.  {Victoria), 

Stud.  Inst.  C.E. 
Charles  Hamilton  Mitchell,  B.  A.Sc. 

{Toronto). 
James  Muirhead,  B.Sc.  {OUju.) 
Qeoffrby  Parker,  Stud.  Inst.  C.E. 
Francis    Bertram    Robinson,    Stud. 

Inst.  C.E. 
WiLUAM  Henry  Stacey,  B.Sc.  {Sir* 

mingham).  Stud.  Inst.  C.E. 
James  Neilson  Stirling,  B.Sc.(6^.) 
QiLLis  Stensson,  Stud.  Inst.  C.E. 
Patrick      Charles      Young,     B.A. 

{CofUah.) 


AuociateM. 
Julio  Brand2o  (5o6WnAo).  |  Charles  Edward  Hawkins. 

The  discussion  on  the  Paper  **  The  Railway-Gauges  of  India/'  by 
Sir  Frederick  Upcott,  occupied  the  evening. 


13  February,  1906. 

Sir  ALEXANDER  B.  W.  KENNEDY,  LL.D.,  F.R.S., 
Vice-President,  in  the  Chair. 
The  Chaibman  said  he  regretted  to  have  to  announce  that  the 
Council  had  heard  of  the  death  of  their  colleague,  Mr.  Charles  Napier 
Bell,  who  had  represented  Australasia  on  the  Council  for  some  time, 
and  whose  services  had  not  been  less  in  that  he  had  not  been  able  to 
be  present  at  the  Council  Meetings.  The  Council  had  passed  the 
following  resolution,  which  he  was  sure  the  members  would  endorse : 
*'  That  ^e  Council  have  learned  with  deep  regret  of  the  death  of 
their  colleague,  Mr.  Charles  Napier  Bell,  and  desire  to  offer  their 
sincere  condolences  to  his  family." 

The  discussion  on  Sir  Frederick  Upoott's  Paper  was  continued  and 
concluded. 
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